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This document entitled Draft Feasibility Study for the First 
Operable Unit of the SCP/Carlstadt Site (Volume I and Volume II), 
both dated April 1990, ("the Draft FS") was prepared by 
Environmental Resources Management, Inc.,, for a group of 
Potentially Responsible Parties ("PRPs") for, the Scientific 
Chemical Processing ("SCP") Site in Carlstadt, New Jersey who 
have participated in these studies pursuant to the requirements 
of two (2) Administrative Orders ("the Orders"). These Orders 
were issued by the United States Environmental Protection Agency 
- Region II ("EPA") to 139 PRPs for the SCP Site in 1985. The 
PRPs submitted this document to EPA in partial fulfillment of 
their obligations as set forth|in;those Orders. 

The Interim Remedy which is contained in EPA's Proposed Plan for 
this Site is intended to reduce the migration of contaminants 
from the Site. The Interim Remedy includes construction of an 
underground slurry wall around!;the entire perimeter of the Site 
and extraction and proper off-site treatment and disposal of the 
groundwater contained within the boundaries of this slurry wall. 
It does not include measures for the remediation of contaminated 
soils, debris and sludges whiclii exist at the Site within the 
boundaries of the slurry wall which is to be constructed in the 
Interim Remedy. These additional remedial measures will, 
however, be evaluated in the future. 

Major components of the Interim Remedy, e.g., construction of a 
slurry wall and site dewatering, are also common components of 
virtually all of the remedial alternatives addressed in this 
Draft FS. Therefore, EPA has included this Draft FS in the 
Administrative Record to document the decision by EPA to 
undertake the Interim Remedy at the SCP Site and to clarify the 
basis for the selection of the{! components of that Interim Remedy, 
even though many sections of this Draft FS relate to remediation 
of soils, sludges and debris, actions which are beyond the scope 
of the Interim Remedy. EPA may require additional studies to be 
performed to assist in the selection of the appropriate remedial 
action(s) for soils, sludges and debris at the Site and 
additional Record(s) of Decision will be issued by EPA to 
identify those actions at some || future date. 

The Draft FS also contains information relating to alternatives 
for remediation of soils, sludges and debris at the Site, and 
related matters, e.g., compliance by those alternatives with 
applicable or relevant and appropriate requirements ("ARARS") for 
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the Site. Inclusion of this material in the Administrative 
Record for this Interim Remedy, however, is not intended to 
indicate nor does it indicate any position by EPA or any 
endorsement by EPA as to the effectiveness or desirability of any 
particular alternative or combination of alternatives for 
remediation of soils, sludges and debris at the Site. Moreover, 
it does not indicate any position by EPA on ARARs which may 
relate to any remedial options for those materials. 

EPA Region II 

May 10, 1990 
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EXECUTIVE S U M M A R Y 

The U.S. Environmental Protection Agency (USEPA). pursuant to 
the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), entered into an Administrative Order 
of Consent (AOC) with several respondents alleged to be 
Potentially Responsible Parties (PRPs) with respect to the 
Scientific Chemical Processirig (SCP) site in Carlstadt, New 
Jersey. Subsequent to entering into the AOC, the USEPA 
requested and the respondents agreed to deliver a Feasibility 
Study of the First Operable Unit (FS/FOU) by 1 April 1989. 

The First Operable Unit is defined by USEPA as the physical 
property boundaries of the 5.9 acre site and the associated 
soil/sludge and ground water down to, but not including, the 
clay layer. 

This feasibility study is based on the data and interpretations of 
the site discussed and presented in the Remedial Investigation 
(RI) report submitted by Dames & Moore in March 1990. The 
alternatives in this FS are evaluated to remediate the conditions 
identified by the RI report of Dames & Moore for the First 
Operable Unit. The potential risks associated with this site have 
been estimated by USEPA in its draft Baseline Risk Assessment 
developed by Clement Associates (1990). 

The SCP Site is located at 216 Paterson Plank Road in Carlstadt 
Township, Bergen County, New Jersey. The site is a comer 
property bordered by Paterson Plank Road on the south, Gotham 
Parkway on the west. Peach Island Creek on the north and an 
industrial site on the east. The SCP First Operable Unit has a 
relatively flat topography. The site is located within the 
Piedmont geologic province of New Jersey. 

According to Dames & Moore (1990), there are no records of 
operating practices kept by the facility; however. New Jersey 
Department of Environmental Protection (NJDEP) records show 
that most of the operations were conducted in five areas of the 
site. These areas are: a tank farm, drum storage areas, a still 
and boiler house, a staging platform and a thin-film evaporator. 

According to the Dames & Moore RI Report (1990) a large tank 
farm had an unlined contairmient area that was depressed 1 to 2 
feet with respect to the surrounding surface elevations. At one 
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time, the tank farm contained 18 tanks . The tank farm has 
since been dismantied and only one tank remains at the site. 
This tank is inside a covered roll-off container and is marked as 
containing PCBs. 

The drum storage area was located in the southeastern half of 
the site. Dames & Moore (1990) indicated that nearly 4000 
drums were once stored in the area. 

The still and boiler house section of the site included tank 
trailers used to receive and feed substances through the still. 
The former still site was surrounded by a small dike, bu t the 
trai ler parking slots were not provided with secondary 
containment. 

Dames & Moore (1990) indicated that the staging platform was 
used for transferring and storing was tes . The thin-film 
evaporator and adjoining small tank farm, which contained 10 
tanks , were surrounded by a cinder block dike, which was 
broken in several places. 

According to the Dames & Moore RI Report (1990), the 
Remedial Action Master Plan prepared by Resource Application, 
Inc., for NUS Corporation (January 1984) reported tha t the 
following substances were found at the site: benzene, methyl 
isobutyl ketone, carbon tetrachloride, pa in t and pigment 
residuals, chloroethane, phenolic resin, chloroform, styrene, 
ethylbenzene, tetrachloroethane, ethyl acetate, isopropanol, 
toluene, methylene chloride, trichloroethane, methylethylene, 
trichloroethylene, methyl ethyl ketone, and xylenes. 

There is no natural surface soil at the site. The site is covered 
with const ruct ion debris and fill mater ia l with variable 
composition and particle size. Concrete with reinforcement, tar 
shingles, wood, brick, crushed stone, red shale blocks, sand, 
and gravel are some of the materials identified in the FOU. Sizes 
range from less than 1 inch to well over 6 iriches. Evidence of 
Non-Aqueous Phase Liquids (NAPLs) have been encountered by 
Dames & Moore (1990) during drilling in some areas . The 
extent of this potential NAPL was not known during preparation 
of this document. Large quantities of metallic materials were 
also indicated in the subsurface. The thickness of the FOU (fill 
only) ranges from 3 to 11 feet, with an average thickness of 
approximately 8.4 feet. 

One soil boring in the northeastern corner of the site penetrated 
an area of possible sludge disposal. The sludge reportedly has an 
appearance and consistency similar to that of automotive grease. 



According to Dames & Moore (1990). the depth of the sludge 
extends from just below grade (a thin crust of soil overlies the 
sludge) to a depth of approximately 11 feet below grade. 

In addition to the sludge pit, a 10,000-gallon steel tank 
containing approximately 15 cubic yards of sludge and debris 
requires remediation (Dames & Moore 1990). This tank is 
staged within the SCP Carlstadt Site, and contains highly 
contaminated sludge. 

The combined material from all strata above the clay layer (fill of 
the First Operable Unit and peat above clay) is approximately 12 
feet thick on an average. This constitutes a weight on top of clay 
of approximately 178,000 tons and a volume of approximately 
114,000 cubic yards. 

Remedial action objectives of this FS have been established to 
facilitate the development of remedial alternatives. The 
remedial action objectives for the site are: 

• Mitigate conditions in the First Operable Unit which could 
result in an unacceptable risk to human health or the 
environment from the water table aquifer or migration of 
contaminants to other water bearing units hydraulically 
connected to the water table aquifer. 

• Mitigate any unacceptable risk to human receptors from 
dermal contact with, inhalation of, and incidental 
ingestion of soil/sludge contaminants.i 

• Mitigate conditions in the First Operable Unit which may 
result in an unacceptable risk to human health or the 
envirormient from continued migration of contaminants to 
Peach Island Creek. 

• Attain ARARs/TBCs, provided by EPA, for shallow ground 
water in the First Operable Unit. 

• Attain ARARs/TBCs, provided by EPA, for soil/sludge in the 
First Operable Unit. 

^ Use of the words "contaminant", "contaminate" and forms thereof throughout 
this document (unless expressly stated otherwise) means or refers to the 
occurrence of a substance or substances regulated under CERCLA. RCRA. 
regulations thereunder, and/or regulations adopted by New Jersey DEP. 
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In accordance with the USEPA guidance for conducting RI/FS 
under CERCLA, the Feasibility Study has been divided into three 
major phases to address the t asks per t inent to the First 
Operable Unit of the SCP site. Phase I of the FS includes tasks 
pertaining to the identification-and screening of technologies 
which could have application in the SCP site remediation and 
the development and screening of potential remedial action 
alternatives. Phase II of the FS entails development and 
screening of these remedial action alternatives. Phase III tasks 
include detailed analysis and comparative analysis of alternatives 
that remain at the end of Phase II. 

Figure ES-1 provides data relating to Phase I - Screening of 
Technologies, Phase II - Initial Screening of Alternatives, and 
Phase III - Detailed Analysis of Remedial Action Alternatives. 
The Phase I level of screening, which is based on effectiveness, 
implementability and cost, yielded eight alternatives applicable 
for ground water in the water table (i.e., fill) aquifer, eighteen 
alternatives for soil/sludge in the FOU and nine alternatives for 
tank sludge. In Phase II, the alternatives were further studied 
using da ta gained from treatability test resul ts and field 
investigations to evaluate effectiveness, implementability and 
cost. The purpose is to identify site-wide alternatives that are 
most favorable for the evaluation criteria. This evaluation yielded 
twelve site-wide alternatives. A detailed analysis and evaluation 
against seven criteria as well as comparison with one another 
was developed in Phase III for the twelve alternatives retained 
from Phase II. The nine criteria developed to address CERCLA 
requ i rements include shor t - te rm effectiveness, long-term 
effectiveness, reduction of toxicity, mobility and volume, 
implementabil i ty , cost, compliance with ARARs, overall 
protection of human health and envirormient. State acceptance 
and community acceptance will be included in either the final 
FS document or the Responsiveness Summary Section of the 
ROD. 

Features of these twelve site-wide alternatives are as follows: 

FOU-Site Alternative A No Action 

This no-action alternative would not require any remedial 
activities, bu t would provide for long-term monitoring of ground 
water . Semi -annua l s amp l ing / ana ly s i s would moni tor 
contaminant migration and assess the long-term effectiveness of 
the no-action alternative. This alternative is required to be 
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considered by the National Contingency Plan to provide a 
baseline to which all other alternatives may be compared. 

FOU-Site Alternative B Slurry Wall, Dewater Unit and Treat, 
Tank Containment, Cap 

This alternative requires activities for containment of the 
soil/sludge, stabilization/containment of the tank sludge, and 
ground water removal and treatment by steam stripping. A 
slurry wall and cap will be constructed to contain the soil/sludge 
and mitigate the exposure pathways currently associated with an 
unacceptable risk to human health in USEPA's Baseline Risk 
Assessment (Clement Associates 1990). The tank sludge will be 
stabilized in the tank. The entire tank and contents will then be 
encapsulated and disposed of on site. 

FOU-Site Alternative C Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Tank Contairmient, 
C ^ 

In this alternative, a slurry wall will initially be constructed 
around the perimeter of the site. The site will then be 
dewatered and all ground water will be treated by s team 
stripping in an on-site treatment process. After dewatering is 
complete, soil vacuum extraction will be conducted to reduce 
the concentration of volatile organics in the FOU material as well 
as reduce the potential for migration of the more mobile organic 
const i tuents in the FOU. An engineered cap tha t meets or 
exceeds RCRA performance s tandards will then be placed over 
the entire site to complete the remediation of the FOU. This 
alternative would mitigate the exposure pathways currently 
associated with an unacceptable risk to human health (Clement 
Associates 1990) as well as potential contaminant migration 
pathways. Tank sludge will be stabilized within the tank. The 
entire tank and contents will then be encapsulated and disposed 
of on site. 
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FOU-Site Alternative D Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, On-Site 
Stabilization, Tank Containment, Cap 

A slurry wall will be constructed around the site to allow 
dewatering of the FOU unit . Removed ground water will be 
treated by steam stripping in an on-site t reatment process. 
Volatile materials will be reduced via enhanced soil vacuuming. 
A mixture of all so i l / s ludge and t a n k s ludge will be 
stabilized/solidified on site into a low permeability monolithic 
mass . All solidified material would then be redeposited on site. 
The cap will be Installed to complete the remediation of the 
FOU. This alternative would mitigate the exposure pathways 
currentiy associated with an unacceptable risk to human health 
(Clement Associates 1990) as well as potential contaminant 
migration pathways. 

FOU-Site Alternative D' Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, In Situ 
Stabilization, Tank Containment, Cap 

A slurry wall will be constructed around the site to allow 
dewatering of the FOU unit. Removed ground water will be 
treated by steam stripping in an on-site treatment process. A 
mix tu re of all so i l / s ludge and t a n k s ludge will be 
stabilized/solidified in situ into a low permeability monolithic 
mass . The cap will be installed to complete the remediation of 
the FOU. This alternative would mitigate the exposure pathways 
currently associated with an unacceptable risk to human health 
(Clement Associates 1990) as well as potential contaminant 
migration pathways. 

FOU-Site Alternative E Slurry Wall, Dewater Unit and TYeat, 
Vacuum Extraction, Contaminant 
Extraction of Partial Site and Tank 
Sludge, Cap 

A slurry wall will be constructed along the site perimeter, to 
allow the FOU unit to be dewatered. All ground water will be 
treated by critical fluid extraction in an on-site t rea tment 
process. After dewatering is complete, soil vacuuming will be 
performed to remove volatile organic c o n s t i t u e n t s . 
Con taminan t extract ion will then be performed on the 
s o i l / s l u d g e in the FOU con ta in ing PCBs >25 p p m 
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(approximately 28,000 cubic yards] and tank sludge. Following 
extraction the treated soil/sludge would then be disposed on 
site. The extracted fluids will be treated by the on-site 
treatment process or disposed of off site. All other soil/sludge 
will not be disturbed. A RCRA cap then will be placed over the 
entire site to complete the remediation of the FOU. This 
alternative would mitigate the exposure pathways currently 
associated with an unacceptable risk to human health (Clement 
Associates 1990) as well as potential contaminant migration 
pathways. 

FOU-Site Alternative F Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Contaminant 
Extraction of Partial Site and Tank 
Sludge, On-Site Stabilization, Cap 

After a slurry wall has been constructed along the site 
perimeter, the FOU will be dewatered. All ground water will be 
treated by an on-site treatment process, critical fluid extraction. 
After dewatering is complete, soil vacuuming will be conducted 
to reduce volatile materials. Contaminant extraction will then be 
performed on the soil/sludge in the FOU containing PCBs >25 
ppm (approximately 28,000 cubic yards) and tank sludge. 
Following extraction, the treated soil/sludge mixture will be 
stabilized/solidified on site. The solidified mass would then be 
disposed on site. All other soil/sludge will remain in place. A 
RCRA cap will then be placed over the entire site to complete 
the remediation of the FOU. This alternative would mitigate the 
exposure pathways currentiy associated with an unacceptable 
risk to human health (Clement Associates 1990) as well as 
potential contaminant migration pathways. 

FOU-Site Alternative G Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Contaminant 
Extraction of Entire Site and Tank 
Sludge, On-Site Stabilization, Cap 

Ground water will be treated by critical fluid extraction after a 
slurry wall has been constructed around the site to allow 
dewatering. After dewatering is complete, soil vacuuming will 
be performed to reduce volatile materials. Contaminant 
extraction will then be performed on soil/sludge and tank sludge 
to capture the remaining organic materials. After extraction is 
complete the soil/sludge mixture will be stabilized/solidified and 
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disposed of on site. A RCRA cap then will be placed over the 
entire site to complete the remediation of the FOU. This 
alternative would mitigate the exposure pathways currently 
associated with an unacceptable risk to human health (Clement 
Associates 1990) as well as potential contaminant migration 
pathways. 

FOU-Site Alternative H Slurry Wall, Dewater Unit and Treat, In 
Situ Vitrification including Tank 
Sludge. Cover 

In this alternative, a slurry wall will be constructed around the 
site and ground water in the FOU unit will be removed and 
treated by steam stripping. After ground water remediation is 
complete, soil/sludge and tank sludge will be vitrified in situ. 
This will remediate the FOU. This alternative would mitigate 
the exposure pathways currentiy associated with an unacceptable 
risk to human health (Clement Associates 1990) as well as 
potential contaminant migration pathways. 

FOU-Site Alternative I Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, On-Slte 
Incineration including Tank Sludge, 
On-Site Stabilization, Cap. 

In this alternative, a slurry wall will be constructed around the 
site and ground water in the FOU unit will be removed and 
treated by steam stripping. After ground water remediation is 
complete, volatile materials will be reduced in the soil/sludge via 
enhanced soil vacuuming. The soil/sludge in the FOU and tank 
sludge will then be incinerated on site in a portable unit. The 
ash remaining after incineration will be stabilized/solidified into 
a low permeability monolithic mass and replaced in the FOU. A 
cap will be instsdled to complete the remediation of the FOU. 
This alternative would mitigate the exposure pathways currentiy 
associated with an unacceptable risk to human health (Clement 
Associates 1990) as well as potential contaminant migration 
pathways. 

8 002094 



FOU-Site Alternative J Slurry Wall. Dewater Unit and Treat, 
Vacuum Extraction, Contaminant 
Eixtraction of Metals, On-Site 
Incineration, Cap 

In this alternative, a slurry wall will be constructed around the 
site and ground water in the FOU unit will be removed and 
treated by critical fluid extraction. After ground water 
remediation is complete volatiles will be reduced in the 
soil/sludges via enhanced vacuum extraction. Metals will be 
removed from the soil/sludge in the FOU and tank sludge via 
contaminant extraction. The soil/sludge and tank sludge will 
then be incinerated on site in a portable unit. The ash 
remaining from incineration will be redeposited on site. A cap 
will be installed to complete the remediation of the FOU. This 
alternative would mitigate the exposure pathways currently 
associated with an unacceptable risk to human health (Clement 
Associates 1990) as well as potential contaminant migration 
pathways. 

FOU-Site Alternative K Slurry Wall, Dewater Unit and Treat, 
Vacuum lExtraction, Contaminant 
Extraction of Metals for Entire Site and 
Tank Sludge, Off-Site Incineration, Cap 

In this alternative, a slurry wall will be constructed around the 
site and ground water in the FOU unit will be removed and 
treated by critical fluid extraction. After ground water 
remediation is complete volatile contaminants will be reduced in 
the FOU via enhanced soil vacuuming. Metals will be removed 
fi-om the soil/sludge of the FOU and tank sludge via contaminant 
extraction. The soil/sludge and tank sludge will then be 
transported and incinerated off site in an approved facility. The 
FOU will be backfilled and a cap will be installed to complete the 
remediation of the FOU. This alternative would mitigate the 
exposure pathways currentiy associated with an unacceptable 
risk to human health (Clement Associates 1990) as well as 
potential contaminant migration pathways. 

Comparative Analysis 

Table ES-1 provides comparative analysis of the above 
alternatives with data on overall protectiveness to the human 

002iJ5 



health and the environment, present worth costs and years to 
complete execution of the alternatives. 

U 

10 002096 



Figure ES-1 
Summary of Alternative Development and Evaluation 

FS/FOU 
Phase I - Development of Remedial Action Alternatives 

General 
Response 

Action 

Technology 
Type 

No Action Containment 

InsKtulional Actions 

T 
Diver slon/Cdlecllon 
of Surface Waters 

and Run-On/Rm-Oft 

Shallow Ground 
Water Collection 

Capping 

Sutwurlace 
Barriers 

Backfilling 

Treatment-
Shallow 

Ground Water 

Removal of 
Sotl/Sludge 

Grading 

Revegetation 

Surface Water 
Controls 

Pumping 

Subsurface 
Drains 

Disposal-Shidlow 
Ground Water 

Treatment-
Soil/Sludge 

Biological 

Physical/ 
Chemical 

Thermal 
Destruction 

Complete 
Removal 

Partial 
Removal 

Disposal-Sol/ 
Sludge 

Off-Site 

On-SilB 

Biological 

Physical/ 
Chemical 

Ttiermal 
Destructicn 

OH-Slte 

On-Sile 

.'^X'i'i'>.w.^M^>.**v.WA'M'.'.'.'.wi^:w>.'>>.'.^'. 

T 
Phase II - Initial Screening of Remedial Action Alternatives 

Groundwater 
GW-1 
GW-2 
GW-3 
GW-4 
GW-5 
GW-6 
GW-7 
GW-8 

No Action 
Limited Action 
Chemical Oxidation/Biological Treatnent 
UV/Peroxidabon 
Sequencing Batch Reactors 
Steam Stripping 
Critical Fluid Extraction 
Powdered Activated Carlx>n Enhanced Biological Treatment 

Soil/Sludge 
SS-1 No Action 
S/S-2 Limited Action 
S/S-3 Slurry Wall/Dewater Unit/Cap 
S/S-4 Slurry Wall/Dewater Unit/On-Sile Indneration/Ash Stabilization/SolidihcaUon/On-Site 

Disposal/Cap 
S/S-5 Slurry WaD/Dewater Unit/On-Site Stabitzation/Solidification/Cap 
S/S-6 Slurry WaD/Dewaler Unit/In Situ Vitriication 
S/S-7 Slurry Wall/Dewater UnitOff-Site Land Disposal 
S/S-8 Slurry Wall/Dewater Unit/In Situ Soil Flushing/In Situ Stat>ilization/Cap 
S/S-9 Slurry WaB/Dewater Unit/Vacuum Extraction/Contaminant Extraction/On-Site 

Stabilization/Cap 
S/S-10 Slurry WaD/Dewater Unil/ln Situ Soil FlusNng/Cap 
S/S-11 Slurry WaU/Dewaler Unit/In Situ Soil Flushing for Partial Site/Cap 
S/S-t2 Slurry WaO/ln SitiJ Solidificalion/Cap 
S^-13 Slurry Wall/Dewater Unit/Off-Site Incineration 
S/S-14 Slurry WaB/Dewater Unit/Vacuum Extraction/Cap 
S/S-15 Slurry WaB/Dewater Unit/Vacuum Extraction/Contaminant Extraction of Partial Sits/Cap 
S/S-16 Slurry WaD/Dewater Unit/Vacuum Extraction/Contaminant Extraction ol Partial Site/On-Site 

Stabilization/Cap 
S/S-16' Slurry Wall/Dewaler Unit/Vacuum Extracbon/Contaminant Extracbon ol Metals/ 

Olt-Site IndnerationA^ap 
S/5-17 Slurry WaB/Dewater Unit/Vacuum Extraction/Contaminant Extraction ol Metals/ 

On-Site Indneration/Cap 

Tank Sludge 
T-1 In Situ Vitrification 
T-2 In-Tank StabiPzation/Solidif cation/On-Site Disposal 
T-3 On-Site Incineration 
T-4 Contaminant Extraction/On-Site SlabiDzation/Solidifcation/Off-Site Disposal 
T-5 On-Site Stabilization/SolidiScation/OII-Sile Disposal 
T-6 Contaminant Extraction/On-Site Stabilization/Solidilication/On-Sile Disposal 
T-7 No Action 
T-8 Contaminant Extraction/Olf-Site Incineration 
T-9 Contamlnant/Extracbon/On-Site Incineration 

J, Phase III - Detailed Analysis of Remedial Action Alternatives 
FOU-A NoAcbon 
FOU-B Slurry Wall/Daivaler Unit and Treat/Tank Sludge Containment/Cap 
FOU-C Slurry WaB/Dewater Unit and Treat/Vacuum Extraction/Cap 
FOU-D Slurry WaU/Dewater Unit and Treat/Vacuum Extraction/On-Site Stabilization/ 

Soliditication/Cap 
FOU-D' Slurry WaB/Dewater Unit and Treat/In Situ StabBization/Tank Containment/Cap 
FOU-E Slurry Wall/Dewater Unit and Treat/Vacuum Exb'action/Contaminant Extraction/Cap 
FOU-F Slurry Wall/Dewater Unit and Treat/Vacuum Extraction/Contaminant Extraction ol Partial 

Site/On-Sile Slabiization/Solidifcation/Cap 
FOU-G Slurry Wall/Dewater Unit and Treat/Vacuum Extracbon/Contaminant Extracbon/On-Site 

Stabilization/Solidification/Cap 
FOU-H Slurry Wal/Dewater Unit and TreaMn Situ Vitrif cation/Cover 
FOU-I Sluny Wall/Dewater Unit and Treat/Vacuum Exiraction/On-Site Incineration induding 

Tank Sludge/OrvSite Stabilization/Cap 
FOU-J Slurry Wall/Dewater Urtit and Treat/Vacuum Extracbor\/Contaminant Extracbon tor 

Metals/On-Site Indneration/Cap 
FOU-K Slurry Wall/Dewater Unit and Treat/Vacuum Exb'action/Contaminant Extraction of 

Metals/Oft-Site Indnerabon/Cap 

o 
< ^ 
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TABLE ES-1 
COMPARATIVE ANALYSIS 

of PHASE III ALTERNATIVES 

Alternative 

FOU-A 

FOU-B 

Description 

- No Action 

- Slurry WaU. Dewater Unit 
and Treat. Tank Containment, 
Cap 

Protectiveness of 
Human Health and 
the Environment 

- Does not provide protection of 
human health and the envirormient 

- Ground water coUectlon/removal 
(I.e.. dewatering) substantially 
eliminates the water table 

Present 
Worth 
Costs 

$650,000 

$8,300,000 

Years 
to 

Complete 

0 

1-2 yrs 

(l.e.. mi) aquifer 
Ground water treatment removes 
organics, PCBs, and metals from 
ground water 
Containment provides mitigation of 
unacceptable risk associated with 
dermal contact and Incidental 
Ingestion exposure pathways and 
Inhibits vertical and lateral 
migration. 

FOU-C - All of Alternative FOU-B 
plus Vacutim Eixtractlon 

O 

CD' 

o 

00 

Ground water collection/removal 
(I.e.. dewatering) substantially 
eliminates the water table 
(I.e.. fill) aquifer 
Ground water treatment removes 
organics. PCBs, and metals from 
ground water 

$14,000,000 2 yrs 
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Alternative 

FOU-C 
(cont'd) 

Description 

- All of AltemaUve FOU-B 
plus Vacuimi Ebdxactlon 

TABLE ES-1 (ConUnued) 

Overall 
Protectiveness of 

Human Health and 
the Environment 

- Contairmient provides mitigation 
of unacceptable risk associated 

Present 
Worth 
Costs 

Years 
to 

Complete 

with dermal contact. Incidental 
Ingestion eind Inhalation exposure 
and Inhibits vertical and lateral 
migration pathways of contaminants 
Vacuum extraction removes volatile 
organics, and some of the more 
volatile base neutrals and acid 
extractables 

FOU-D - All of Alternative FOU-C 
plus On-site Stabilization 

Ground water collection/removal 
(I.e.. dewatering) substantially 
eliminates the water table (I.e.. fill) 
aquifer 
Ground water treatment removes 
organics. PCBs. and metals from 
ground water 
Containment provides mitigation of 
unacceptable risk associated with 
dermal contact. Incidental Ingestion 
and Inhalation exposure pathways 
and Inhibits lateral and vertical 
contaminant migration 

$34,000,000 3-4 yrs 

O 

to 
o 
to 
CO 
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Alternative 

FOU-D 
(cont'd) 

Description 

- All of Alternative FOU-C 
plus On-site Stabilization 

TABLE ES-1 (Continued) 

Overall 
Protectiveness of 

Human Health and 
the Environment 

- Vacuum extraction removes 
volatile organics and some of the 

Present 
Worth 
Costs 

Years 
to 

Complete 

more volatile base neutrals and 
acid extractables 
Stabilization/solidification reduces 
mobility of remaining contaminants 

FOU-D' - All of AltemaUve FOU-B 
plus In Situ StablllzaUon 

Ground water collection/removal 
(l.e., dewatering) substantially 
eliminates the water table (I.e.. fill) 
aquifer 
Ground water treatment removes 
organics. PCBs. and metals from 
ground water 
Containment and stabilization 
provide mitigation of unacceptable 
risk associated with dermal contact, 
incidental ingestion and inhalation 
exposure pathways and Inhibit 
lateral and vertical contaminant 
migration 
Stabilization/solidiflcation reduces 
mobility of residual contaminants 

$21,000,000 3-4 yrs 

FOU-E - All of Alternative FOU-C 
plus Contaminant Extraction 
of ParUal Site and Tank Sludge 

O 

•C3 

Ground water collection/removal 
(i.e.. dewatering) substantially 
eliminates the water table (i.e.. 
fill) aquifer 
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TABLE ES-1 (Continued) 

Alternative 

FOU-E 
(cont'd) 

Description 

All of Alternative FOU-C 
plus Contaminant Extraction 
of Partial Site and Tank Sludge 

FOU-F All of Alternative FOU-E plus 
On-Site Stabilization 

Overall 
Protectiveness of 

Human Health and 
the Environment 

Ground water treatment removes 
organics, PCBs, and metals from 
groimd water 
Containment provides mitigation 
of unacceptable risk associated 
with dermal contact, incidental 
ingestion. Inhalation pathways 
and Inhibits lateral and vertical 
contaminant migration 
Vacuum extraction removes volatile 
organics and some of the more 
volatile base neutrals and acid 
extractables 
PCB extraction substantial^ reduces 
PCB levels in soil/sludge 

Ground water collection/removal 
(i.e.. dewatering) substantially 
eliminates the water table (i.e.. fill) 
aquifer 
Ground water treatment removes 
organics, PCBs, and metals from 
ground water 

Present 
Worth 
Costs 

Years 
to 

Complete 

$52,000,000 3-4 yrs 

C3 
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TABLE ES-1 (Continued) 

Alternative 

FOU-F 
(cont'd) 

Description 

- All of Alternative FOU-E 
plus On-Site StablllzaUon 

FOU-G - All of AltemaUve FOU-C 
plus Contaminant Extraction 
of Entire Site and Tank 
Sludge. On-site StablllzaUon 

C D • 
f -D 

Overall 
Protectiveness of 

Human Health and 
the Environment 

Containment provides miUgation 
of unacceptable risk associated 
with dermal contact, incidental 
IngesUon. and InhalaUon exposure 
pathways and lateral and verUcal 
contaminant mlgraUon 
Vacuum extraction removes volatile 
organics and some of the more 
volatile base neutrals and acid 
extractables 
PCB extraction substantially reduces 
PCB levels in soil/sludge 
Stabilization and solidification 
after extraction reduce mobility 
of remaining contaminants 

Ground water coUection/removal 
(I.e.. dewatering) substantially 
eliminates the water table (i.e.. fUl) 
aquifer 
Ground water treatment removes 
organics. PCBs, and metals from 
ground water 
Containment provides mitigation 
of unacceptable risk associated 
with dermal contact, incidental 
ingestion, and inhalation exposure 
pathways as well as vertical and 
lateral contaminant mlgraUon 

Present 
Worth 
Costs 

Years 
to 

Complete 

$69,000,000 4-5 yrs 
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Alternative 

FOU-G 
(cont'd) 

Description 

All of Alternative FOU-C 
plus Contaminant EMraction 
of Entire Site and Tank 
Sludge. On-site Stabilization 

FOU-H AU of Alternative FOU-B 
plus Vitrification including 
Tank Sludge 

TABLE ES-1 (Continued) 

Overall 
Protectiveness of 

Human Health and 
the Environment 

Vacuum extraction removes volatile 
organics and some of the more 
volatile base neutrals and acid 
extractables 
PCB extraction substantialty reduces 
PCB levels In soil/sludge 
Stabilization and solidification 
after extraction reduce mobility 
of remaining contaminants 

Ground water collection/removal 
(i.e.. dewatering) substantially 
eliminates the water table (i.e.. fUl) 
aquifer 
Ground water treatment removes 
organics, PCBs, and metals from 
ground water 
Containment and vitrification 
provide mitigation of unacceptable 
risk associated with dermal contact, 
incidental Ingestion, and inhalation 
exposure pathways as well as 
preclusion of lateral and vertical 
contaminant migration 
Vltrlflcation destroys organics at 
high temperatures and immobilizes 
the chemical constituents (i.e., 
metals, etc.) within the molten mass 

Present 
Worth 
Costs 

Years 
to 

Complete 

$95,000,000 3.5-7 yrs 
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Alternative 

FOU-1 

Description 

- All of Alternative FOU-C 

TABLE ES-1 (Continued) 

Overall 
Protectiveness of 

Human Health and 
the Environment 

- Grotmd water collection/removal 

Present 
Worth 
Costs 

$113,000,000 

Years 
to 

Complete 

4 5n-s 
plus On-Site Incineration 
Including Tank Sludge. 
On-site StabUlzation 

(i.e.. dewatering) substantially 
eliminates the water table (i.e., fill) 
aquifer 
Ground water treatment removes 
organics. PCBs. and metals from 
ground water 
Contairmient provides mitigation 
of unacceptable risk associated 
with dermal contact, inclderital 
ingestion, and Inhalation exposure 
pathways as well as preclusion of 
vertical and lateral contaminant 
migration 
Vacuum extraction removes 
volatile organics and some of the 
more volatile base neutrals and 
acid extractables 
Incineration destroys volatile 
organics. other organics. PCBs. and 
removes some metals and inorganics 
in the material Incinerated 
Stabilization and solidification 
after incineration reduce mobility 
of remaining contaminants 

I— 
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Alternative 

FOU-J 

Description 

- All of Alternative FOU-C 

TABLE ES-1 (Continued) 

Overall 
Protectiveness of 

Human Health and 
the Environment 

- Ground water collection/removal 

Present 
Worth 
Costs 

$152,000,000 

Years 
to 

Complete 

3-4 yrs 
plus Contaminant Elxtraction 
for Metals. On-Site 
Incineration 

(i.e.. dewatering) substantially 
eliminates the water table (i.e.. fill) 
aquifer 
Ground water treatment removes 
organics. PCBs, and metals from 
ground water 
Containment provides mitigation of 
unacceptable risk associated with 
dermal contact, incidental 
Ingestion, and Inhalation exposure 
pathways as well as preclusion of 
vertical and lateral contaminant 
migration 
Vacuum extraction removes volatile 
organics and some of the more 
volatile base neutrals and acid 
extractables 
Contaminant extraction subtantially 
reduces the metals concentrations 
in soil/sludge and tank sludge prior 
to incineration 
Incineration destroj^ volatile 
organics, other organics, PCBs. and 
some inorganics in the materials 
Incinerated 

o 
ro 
( — ' 
o 
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Alternative 

FOU-K 

Description 

- All of Alternative FOU-C 

TABLE ES-1 (Continued) 

Overall 
Protectiveness of 

Human Health and 
the Environment 

- Ground water collection/removal 

Present 
Worth 
Costs 

$321,000,000 

Years 
to 

Complete 

12 yrs 
plus Contaminant E^xtraction 
of Enthe Site and Tank 
Sludge, OfiF-Slte Incineration 

ro 

(i.e., dewatering) substantially 
eliminates the water table 
(l.e., fill) aquifer 
Ground water treatment removes 
organics, PCBs. and metals from 
ground water 
Containment provides mitigation 
of unacceptable risk associated with 
dermal contact, incidental Ingestion, 
and inhalation exposure pathways 
as well as preclusion of vertical 
and lateral contaminant migration 
Vacuum extraction removes volatile 
organics and some of the more volatile 
base neutrals and acid extractables 
Contaminant extraction substantially 
reduces the metals concentrations 
In soil/sludge and tank sludge prior 
to Incineration 
Incineration destroys volatile 
organics. other organics, PCBs. and 
some Inorganics In the materials 
incinerated 
OflF-sIte Incineration eliminates the 
risks associated with repeated on-
site handling of the soil/sludge and 
Incinerator ash for the materials 
incinerated 
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SECTION 1 
INTRODUCTION 

1.1 Basis of the Feasibility Study 

The U.S. Environmental Protection Agency (USEPA), pursuant to 
the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA), issued an Administrative Order of 
Consent (AOC) to several respondents alleged to be Potentially 
Responsible Parties (PRPs) with respect to the Scientific 
Chemical Processing (SCP) site in Carlstadt , New Jersey. 
Subsequent to entering into the AOC, the USEPA requested and 
the respondents agreed to deliver a Feasibility Study of the First 
Operable Unit (FS/FOU) by 1 April 1989. 

The First Operable Unit is defined by USEPA as the physical 
property boundaries of the 5.9 acre site and the associated 
soil/sludge and ground water down to, bu t not including, the 
clay layer. 

The FS/FOU was prepared pursuant to USEPA's "Guidance for 
Conducting Remedial Investigations and Feasibility Studies 
Under CERCLA" (USEPA RI/FS Guidance, October 1988) under 
the supervision and oversight of USEPA-Region II. The purpose 
of this Feasibility Study is to identify and evaluate alternatives 
that will facilitate remediation of the First Operable Unit at the 
SCP site. This Feasibility Study is based on the data and 
interpretat ions of the site discussed and presented in the 
Remedial Investigation (RI) report prepared by Dames & Moore 
(Dames & Moore 1990). The First Operable Unit is described in 
Section 1,4. This Feasibility Study (FS) will recommend a 
remediation alternative and provide EPA with sufficient data to 
select the cost-effective remedial alternative which will protect 
h u m a n hea l th and the environment from the exist ing 
contaminants! in the First Operable Unit. 

The evaluation of the remedial alternatives is intended to lead to 
a remedial action alternative which will be in accordance with 
the Comprehensive Environmental Response, Compensation and 

! Use of the words "contaminant", contaiminate" and forms thereof throughout 
this document (unless expressly stated otherwise) means or refers to the 
occurrence of a substance or substances regulated under CERCLA, RCRA, 
regulations thereunder, and/or regulations adopted by New Jersey DEP. 



Liability Act (CERCLA) of 1980, as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986. 

Section 121 of CERCLA requires that remedial actions achieve a 
level of cleanup of hazardous substances that 1) protects human 
health and the environment, and 2) meets "legally applicable" 
standards promulgated by USEPA or a state for any hazardous 
substance or pollutants remaining on the site. In addition, the 
remedial action should be consistent with cleanup criteria and 
requirements that are "relevant and appropriate under the 
circumstances of the release or threatened release of such 
hazardous substance or pollutant or contaminant" (CERCLA, 
Section 121). 

1.2 Previous Studies at the Carlstadt Site 

This FS document is based on the data and interpretation of the 
site characteristics that are discussed and presented in the 
Dames & Moore report, "Remedial Investigation Report, SCP 
Site, Carlstadt, New Jersey" (Dame^ & Moore 1990). In the FS, 
specific alternatives for remedy of the conditions at the First 
Operable Unit (as defined in the RI) are evaluated. 

The risk associated with the site, as it currently exists, has been 
estimated by USEPA in its Draft Baseline Risk Assessment 
(Clement Associates 1990). Further discussion of site 
characteristics is provided in Section 1.6. 

1.3 Format of the Feasibility Study 

The format of this Feasibility Study follows the guidelines 
outlined in the USEPA October 1988 interim final report 
"Guidance for Conducting Remedial Investigations and Feasibility 
Studies Under CERCLA," (USEPA RI/FS Guidance) which reflect 
the new emphases and provisions of SARA. According to USEPA 
RI/FS guidance, the FS is divided into the following three 
phases: 

PHASE I - DEVELOPMENT OF REMEDIAL ALTERNATIVES 

• Identification of appropriate remedial action objectives. 

• Development of general response actions for each 
remedial action objective. 

• Determination of feasible technologies associated with 
each general response action. 
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Screening of each technology based^ upon effectiveness, 
implementability, and relative cost. 

Assembly of technologies from Phase I into remedial 
action alternatives. 

PHASE n - SCREENING OF ALTERNATIVES 
• Description of each alternative and the basis for its 

development. 

• Screening of alternatives based on both short-term and 
long-term analyses of effectiveness, implementability, 
and cost. 

• Selection of alternatives for detailed evaluation in Phase 
III. 

PHASE m - DETAILED ANALYSIS OP ALTERNATIVES 
• Further definition of each retained remedial alternative 

with respect to the volumes of hazardous substances to 
be addressed, the technologies to be used, and any 
performance requirements associated with those 
technologies. 

• Evaluation and comparison of alternatives regarding the 
following nine evaluation criteria: 

Overall protection of human health and the 
environment; , 

Compliance with Applicable or Relevant and 
Appropriate Requirements (ARARs): 

Long-term effectiveness: 

Reduction of toxicity, mobility, or volume: 

Short-term effectiveness; 

Implementability: 

Cost; 

State acceptance; and 

Community acceptance. 
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Figure 1-1 outlines the three phases and the steps involved in 
the complete FS process. In this report. Section 1 provides 
background information regarding site description and history, 
the nature of hazardous substances found at the SCP site, the 
Dames & Moore (1990) Remedial Investigation results, and the 
results of the USEPA Draft Baseline Risk Assessment (Clement 
Associates 1990). Sections 2, 3, and 4 present Phases I, II, and 
III of the FS process, respectively. 

All of the references and previous s tudies cited in this 
document, as well as other documents used to conduct and 
prepare the FS, are listed in the References section. Soil/sludge 
and shallow ground water treatability test results are presented 
in Appendices. 

1.4 Description of the First Operable Unit 

The SCP site at 216 Paterson Plank Road in Carlstadt Township, 
Bergen County, New Jersey, is a comer property, with Paterson 
Plank Road on the south, Gotham Parkway on the west. Peach 
Island Creek on the north, and an industrial facility on the east 
(Figure 1-2). Information concerning site location and 
description is provided by Dames & Moore (1990). 

The site area is approximately 5.9 acres, relatively flat with some 
vegetation. The site is fenced on three sides (east, west, south), 
with the main entrance gate located on Paterson Plank Road 
near the southwest comer of the site. 

According to Dames & Moore (1990), there are no records of 
operating practices kept by the facility; however. New Jersey 
Department of Environmental Protection (NJDEP) records show 
that most of the operations were conducted in four areas of the 
site. These areas are: 

• Tank farm 

• Drum storage areas 

• Still and boiler house 

• Staging platform and thin-film evaporator 

With the exception of two buildings located near the site 
entrance and one tank, the facility has been dismantled. Figure 
1-3 shows the relative location of these structures. 

According to the Dames & Moore (1990) a large tank farm had 
an unlined containment area that was depressed 1 to 2 feet with 
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respect to the surrounding surface elevations. At one time, the 
tank farm contained 18 tanks. The tank farm has since been 
dismantled, and only one tank remains at the site. This tank is 
inside a covered roll-off container and is marked as containing 
PCBs. The s tructural integrity of this tank is questionable. 
Discoloration appears on the sides of the tank, and it has been 
patched with sealant (Dames & Moore 1990). 

The drum storage area was once located in the southeastern half 
of the site. Dames & Moore (1990) indicated that nearly 4,000 
drums were once stored in the area. 

The still and boiler house section of the site once contained tank 
trailers used to receive and feed substances through the still. 
The former still site was surrounded by a small dike, but the 
trailer parking slots were not. 

Dames & Moore (1990) indicated that the staging platform was 
used for transferring and storing was tes . The thin-film 
evaporator and adjoining small tank farm, which contained 10 
t anks , were surrounded by a cinderblock dike, which was 
broken in several places. 

Additional notes by Dames & Moore (1990) include: 

• Two abandoned buildings near the site entrance reportedly 
used as a garage and office. 

• A sludge disposal pit near the northeastern comer of the 
site. 

• Remnants of the shell of a small tank buried near the tank 
farm. 

• Mounds of soil and miscellaneous debris generated during 
the initial remedial measures. 

• Seeps of discolored ground water discharged into Peach 
Island Creek, observed by Dames & Moore personnel during 
a July 1985 site visit. 

• Patches of discolored soil and crushed drums throughout 
the site. 

ERM's site visits confirm that many of the physical conditions as 
described by Dames & Moore (1990) still exist. Demolition 
debris (bricks, wood, glass, and cement fragments) are prevalent 
on the entire site. From ERM's observations of 11 test-pit 
excavations, this debris is mixed throughout the fill material. 
These locations are shown on Figure 1-4. 
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The FS is directed at the First Operable Unit, which is defined 
as the physical property boundar ies of the site and the 
associated soi l /s ludge and ground water down to b u t not 
including the clay layer. This definition is in accordance with 
USEPA, Region II letters dated 3 and 9 November 1988 to Mr. 
Thomas M. Armstrong, Esq., General Electric Company. In 
addition to the First Operable Unit remediation, alternatives for 
the abandoned tank will also be addressed as part of the FS. 

1.5 Site Baclcground 

The following is a site description provided by Dames & Moore 
(1990) in its RI Report: 

The land on which the SCP site is located was 
purchased in 1941 by Patrick Marrone, who eventually 
sold it to a predecessor of Inmar Associates, Inc. The 
date of this transaction is not available. While Marrone 
owned the site, it was reportedly used for solvent 
refining and solvent recovery. One reported operator 
included Scientific Chemical Treatment Company, 
Aerial photographs dated 1951, 1959, 1961, 1962, 
1968, 1969, 1970, 1976, and 1978 indicate storage 
of drummed materials on the site; a 1962 air 
photograph most clearly indicates th is . On 31 
October 1970, the Scientific Chemical Processing 
Company, Inc. leased the Carlstadt site from Inmar 
Associates. On 20 September 1977, Inmar Associates 
purchased the adjoining lots from Patrick Marrone 
and added them to the land SCP had been leasing. 
SCP used the site for processing industrial wastes 
from 1971 until it was shut down by a court order in 
October 1980. 

While in operation, SCP received liquid by-product 
s t r e a m s from chemical and o ther i n d u s t r i a l 
manufacturing firms, then processed the materials to 
reclaim marketable products , such as methanol , 
which were sold to the originating companies. In 
addition, other liquid hydrocarbons were processed to 
some extent, then blended with fuel oil, and the 
mixtures were typically sold back to the originating 
companies, or to cement and aggregate kilns.as fuel. 
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In addition to the wastes and recyclables noted above, 
the site also received other wastes, including paint 
sludges, acids, and other unknown chemical wastes. 

Operations at the site ceased in 1980. At that time, 
over 300,000 gallons of waste and recyclable materials 
were stored on the site. These have since been 
removed. They were primarily in liquid form and 
included: 

#2 Fuel oU 

Fuel, fuel residue and water mixture 

Methanol/phosphoric acid solutions 

Etching solutions 

Solvents and thinners 

According to the Dames & Moore RI Report (1990), the 
Remedial Action Master Plan prepared by Resource Application, 
Inc., for NUS Corporation (January 1984) reported tha t the 
following substances- were found at the site: 

Methyl isobutyl ketone Benzene 

Carbon tetrachloride 

Chloroethane 

Chloroform 

Ethylbenzene 

Ethyl acetate 

Isopropanol 

Methylethylene 

Methylene chloride 

Methyl ethyl ketone 

Paint and pigment residuals 

Phenolic resin 

Styrene 

Tetrachloroethane 

Tetrachloroethylene 

Toluene 

Trichloroethane 

Trichloroethylene 

Xylenes 

1.6 Results of the Remedial Investigation 

The following is a description of the site characteristics, 

1.6.1 Topography 

The SCP site is located within the Hackensack Meadowlands. 
The Meadowlands is an extensive area of salt-water marshes that 
are drained by the Hackensack River and its tributaries. Of 
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those tributaries. Berry's Creek drains approximately 800 acres 
of marshland and also receives the waters from a number of 
drainage ditches and natural tributaries. Peach Island Creek 
flows adjacent to the north side of the site and discharges into 
Berry's Creek. The site is classified by the National Wetlands 
Inventory as an upland area, and is located near two Class FV 
(Reed Marsh) wetland areas. These areas are Walden and Eight 
Day Swamps. Elevation of the site is approximately 6 to 9 feet 
above mean sea level (Dames & Moore 1990). 

1.6.2 Geologic Conditions 

The site is located within the Piedmont Geologic Province of 
New Jersey. The area is underlain by the Triassic age Newark 
Supergroup sediments (predominantly shales and sandstones). 
Eroded valleys resulted from the advancing ice front of the 
Wisconsinan Glacial Event. In the area occupied by the present-
day Hackensack Meadowlands, these valleys have a north-south 
orientation. During their retreat, the ice sheets also deposited 
glacial till over the scoured bedrock surfaces. Clay and silt 
sediments were deposited over the glacial till by lakes formed in 
the wake of the retreating ice sheets. Later intrusion of the sea 
into the Hackensack River Valley resulted in deposition of a silty 
sequence of marine and marsh sediments. The uppermost 
materials at the site consist of man-made fill, deposited to 
stabilize the site for land development (Dames & Moore 1990). 

1.6.3 Site Stratigraptiy 

Site stratigraphy consists of esirthen fill material and sludge 
underlain by peat and a naturally occurring clay, underlain by 
glacial till which overlies bedrock composed of shale. 

1.6.3.1 Surface Soil (Fill) 

There is no natural surface soil at the site. The site is covered 
with construction debris and fill material with a variable 
composition and particle size. Concrete with reinforcing steel, 
tar shingles, wood, brick, crushed stone, red shale blocks, sand, 
and gravel are some of the materials identified in the fill. Sizes 
range from less than 1 inch to well over 6 inches. Non-Aqueous 
Phase Liquids (NAPLs) have been described by Dames & Moore 
during drilling in several areas. Quantities of metallic materials 
are also indicated in the subsurface. The thickness of this unit 
ranges from 3 to 11 feet, with an average thickness of 
approximately 8.4 feet. The hydraulic conductivities of the fill 
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unit are variable, with values on the order of 1 x 10"2 to 1 x 10"^ 
cm/sec (Dames & Moore 1990). Tables 1-1 and 1-2 present 
sunmiaries of the constituent concentrations of the fill. Figure 
1-4 shows the soil boring and well locations where samples were 
taken. 

1.6.3.2 On-Site Sludges 

1.6.3.2.1 Sludge Pit 

One soil boring (B-1) in the northeastern corner of the site 
penetrated a sludge pit that extended through the fill. The 
sludge reportedly has an appearance and consistency similar to 
that of automotive grease (Dames & Moore 1990). According to 
Dames & Moore (1990), the depth of the sludge extends from 
just below grade (a thin crust of soil overlies the sludge) to a 
depth of approximately 11 feet below grade, although the bottom 
may be peat (Dames & Moore 1990). Tables 1-1 and 1-2 
present sample analyses of the sludge in this area. 

ERM samples in the vicinity of shallow piezometer P-4, 
excavated for sampling efforts concerned with sludge treatability 
studies and located within the interpreted area of a former 
sludge pit (Dames & Moore 1990), revealed a sludge consistency 
more like the fill; only one location (60 feet south of P-4) yielded 
sludge-like material. The one sample with the appearance of 
sludge was found at an interval of 2 to 6 feet deep. 

The area of the sludge pit(s) is estimated from Figure 1-3, 
reproduced from Dames & Moore (1990). A pit depth of 11 feet 
is assumed based on Dames & Moore's (1990) interpretation of 
the penetration of boring B-1 into sludge. The area of 
approximately 22,500 square feet contains approximately 9,200 
cubic yards. 

1.6.3.2.2 Tank Sludge 

In addition to the sludge pit. a 10,000-gallon steel tank 
containing approximately 15 cubic yards of sludge and debris 
exists on site (Dames & Moore 1990). Sludge volume was 
estimated during sampling efforts concerned with sludge 
treatability studies (ERM 1989). The approximate location of 
this tank is shown in Figure 1-3. The tank is staged within a 
covered roll-off container. An analysis of a sample of the tank 
sludge is presented in Table 1-3. 
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1.6.3.3 Subsurface Soil 

The three main types of subsurface soil present at the site are 
peat, silt and clay and sand and gravel (glacisd till). A figure 
showing the site in cross section appears in Section 2 
(Figure 2-1). 

1.6.3.3.1 Peat 

Peat underlies portions of the fill. This material is composed of 
decayed plant matter at varying stages of decomposition. The 
peat appears to be mixed with varying proportions of silt and 
clay in semi-continuous layers. This unit is saturated and varies 
in thickness from 0 to 7 feet, with an average thickness of 
approximately 1.8 feet and a hydraulic conductivity of 1 x 10" 2 
cm/sec (Dames & Moore 1990). 

1.6.3.3.2 Silt and Clay 

Beneath the fill and peat, 4 to 28 feet of silt and clay (or 
mixtures thereof) extend throughout the site. According to 
Dames & Moore (1990), the following distinct components can 
be identified: 

• Gray Silt: The unit is approximately 2 feet thick over the 
majority of the site. The silt is mottled olive-green and 
contains no readily observable bedding. This unit is absent 
in the western comer of the site (Well MW-7D), where a 
lens of silty fine sand apparently replaces the silt. Hydraulic 
conductivity of the silt layer is on the order of 1 x 10 '^ 
cm/sec. 

• Varved Clay: The thickness of this unit ranges from 0 to 18 
feet. The unit is thickest at the eastern corner of the site 
and rapidly thins toward the western comer and Paterson 
Plank Road. The composition varies from clayey silt to clay 
or from fine sand to clay. Hydraulic conductivity is on the 
order of 1 x 10"8 cm/sec. Literature descriptions of this 
material include desiccation cracks, although none were 
observed during on-site drilling. The Varved Clay is not 
included as part of the First Operable Unit. 

• Red Clay: A massive unit of clay and silt, 0 to 8 feet in 
thickness extends beneath the varved clay. The two clay 
units together are generally from 8 to 10 feet in thickness. 
Hydraulic conductivity is on the order of 1 x 10"^ cm/sec. 
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The red clay is not included as part of the First Operable 
Unit. 

1.6.3.3.3 Sand and Gravel 

Beneath the clay are approximately 20 feet of saturated sand and 
gravel. The irregular particle size of the sand and gravel results 
in a wide range of permeability. The coarser-grained portions 
are saturated with ground water. The sand and gravel are not 
included as part of the First Operable Unit. 

1.6.4 Bedrock 

On the basis of three on-site borings which penetrated the 
bedrock, the stratum was identified as the reddish-brown shale 
of the Brunswick Formation. Depth to bedrock is approximately 
60 feet in all three borings. The scope of the Dames & Moore 
Remedial Investigation (1990) did not include examination of 
bedrock aquifer conditions. The bedrock is not included as part 
of the First Operable Unit. 

1.6.5 Groundwater 

Available information indicates that three aquifer systems are 
present in the site vicinity. In descending order from grade, 
these are the water table aquifer, till aquifer, and bedrock 
aquifer. Only the water table aquifer (also referred to as the 
shallow or fill aquifer) is included as part of the First Operable 
Unit. 

1.6.5.1 Water Table Aquifer 

The water-bearing units for the water table aquifer are the 
marmiade fill and underl3ang peat units. The ground water table 
is very shallow, usually 1 to 2 feet below ground surface. The 
water table aquifer is separated from the till aquifer by the 
silt/clay units which act as an aquitard. However, the silt/clay 
units have not prevented migration of contaminants from the 
water table aquifer to the underlying till aquifer. 

Flow gradients are variable across the site due to the 
heterogeneous nature of the fill material and the proximity of 
Peach Island Creek, which receives ground water discharge. 
Ground water flows toward Gotham Parkway to the west and 
toward Paterson Plank Road to the south. A flow gradient of 
0.002 or less is typical for the southern and eastern portions of 
the site, while a gradient of 0.022 or greater is typical along the 
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northern, northwestern and southwestern boundaries of the site. 
Flow direction is generally from the south and east to north, 
northwest, and southwest. The water table elevation appears to 
vary in response to precipitation events (Dames & Moore 1990). 

According to Dames & Moore (1990), two shallow mosquito 
control trenches, excavated into natural materials below the fill, 
formerly traversed the site. These trenches, which ran parallel 
to Gotham Parkway, were constructed to help drain shallow 
ground water from the site. The trenches have since been 
backfilled. However, some of the fill unit drainage may still be 
influenced by these former trenches. Flow directions in the 
water table aquifer are currently being studied further in an off-
site RI. 

Ground water levels within the water table aquifer fluctuate with 
the incidence of precipitation in the area. The magnitude of 
these fluctuations depends on the amount of precipitation. High 
precipitation results in elevated ground water levels. Based on 
the straight line produced in the hydrographs by Dames & 
Moore (1990), it appears that the tidal cycle affecting the Peach 
Island Creek does not influence water levels in the water table 
aquifer. Water table aquifer sampling was performed by Dames 
& Moore in July and December of 1987. Samples were 
collected and analj^ed from seven shallow wells. Data from the 
two sampling events are averaged and summarized in Table 1-4. 

1.6.5.2 Till Aquifer 

The water-bearing unit for the till aquifer is the more permeable 
zone of the glacial till unit, which lies above the bedrock at the 
site. Ground water within this aquifer is confined by the 
overlj^tng clay and silt units. Water level data suggest that this 
aquifer is subject to tidal influerice, indicating a hydraulic 
connection with other tidally influenced bodies of water. The 
data also indicate that local industrial pumping has an effect on 
the water level (Dames & Moore 1990). 

The inclination of the piezometric surface of this aquifer 
indicates ground water flow is to the north-northwest. The 
piezometric surface is approximately 10 feet (up to 15 feet) 
below the level of the water table in the fill materials above, 
indicating a downward gradient between the two aquifers 
(Dames & Moore 1990). 

According to Dames & Moore (1990), the hydraulic conductivity 
of the till aquifer is inferred to be low. This inference is from 
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the well response to pumping during well development. The 
wells were pumped dry or nearly dry at a pumping rate of 1.5 to 
2 gallons per minute (gpm). 

According to Dames & Moore (1990), the New Jersey Geological 
Survey indicates that the till aquifer is mineralized, and the 
water is not suitable for human consumption. 

The primary volatile organic compounds (VOCs) detected in 
samples of ground water from the till aquifer were chlorinated 
hydrocarbons. Most detections were less than 0.1 ppm; 
however, some VOCs were detected at concentrations up to 34 
ppm (Dames & Moore 1990). 

Other organic compounds (acid extractables (AEs), base/neutrals 
(B/Ns), and petroleum hydrocarbons (PHCs)) were detected at 
lower concentrations in ground water from the till aquifer. 
Typically, concentrations were less than 0.5 ppm, with one 
exception, petroleum hydrocarbons detected at 1.3 ppm in well 
MW-7D (December 1987). One detection of PCBs was observed; 
however, it was considered anomalous, as the particular Aroclor 
was not detected elsewhere on the site in any matrix (Dames & 
Moore 1990). Metals were detected in both filtered and 
unfiltered samples from the till aquifer ground water. The 
concentrations detected were t3rpically less than 0.05 ppm 
(Dames & Moore 1990). 

1.6.5.3 Bedrock Aquifer 

Data collected from a bedrock well installed at the site indicate 
that site-related contaminants have migrated down to this 
aquifer. Further investigation of the bedrock aquifer quality off 
site is planned. 

1.6.6 Surface Water 

Overland surface water flow appears to be primarily to the 
northeast into Peach Island Creek that originates approximately 
1,500 feet east of the site. At a point approximately 2,000 feet 
northwest of the site. Peach Island Creek discharges into Berry's 
Creek, as shown on Figure 1-2, which in turn discharges into 
the Hackensack River approximately 2.5 miles downstream from 
its confluence with Peach Island Creek. All of these water 
bodies are affected by tidal cycles (Dames & Moore 1990). 
Peach Island Creek is classified by NJDEP as a Saline Estuary 
Class II (SE2) water body. 
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1.6.7 Land Use 

According to the Borough of Carlstadt's Land Use Planning Map, 
the land use In the vicinity of the site is classified as light 
industrial. The business establishments in the immediate 
vicinity of the site include warehousing, freight transport, light 
chemical, leather goods, electronics, and the service sector 
industries (Dames & Moore 1990). 

The l£ind lying along Berry's Creek and Peach Island Creek is 
classified as a waterfront recreation zone. The site is across the 
street from the Meadowlands Sports Complex, a major facility 
for professional sports and public events (Dames & Moore 
1990). 

Approximately 1.5 miles north of the site is the Teterboro 
Airport, which serves private planes and light jet aircraft. 

1.6.8. Subsurface Utilities 

Sanitary sewer interceptor lines adjacent to the SCP site lie 
along Paterson Plank Road and Gotham Parkway. The SCP site 
formerly discharged to these lines. Two force mains for sanitary 
sewage also lie beneath Gotham Parkway. Other utilities 
adjacent to the site consist of buried electrical conduit along 
Paterson Plank Road. AT & T long distance lines lie in the 
eastbound lane of Paterson Plank Road. New Jersey Bell also has 
lines on both sides of Paterson Plank and Gotham Parkway in the 
road right-of-way. 

1.6.9 Data Gaps 

Remedial alternatives presented herein are developed using the 
data currently available from Dames & Moore (1990). In the 
absence of data, reasonable assumptions are made. 

Studies regarding off-site ground water chemical concentrations 
and hydraulic head are continuing. No assessment of 
background chemical concentrations can be made at this time. 
Estimates of ground water inflow and outflow will be made by 
extrapolation of on-site hydraulic head data. 

Estimates of the sludge volume necessary for evaluation of 
remedial alternatives are based on aerial photograph 
interpretations. The actual vertical and lateral extent of the 
sludge pit was not field verified. Data describing the physical 
and chemical character of the sludge materials (Dames & Moore 
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1988) are available from only one boring location, and ERM 
sampling efforts in other areas of the interpreted sludge pit 
indicate a different material consistency, i.e., the material in the 
sludge pit is evidently not homogeneous. ERM sampling efforts 
collected soil/sludge samples for treatability studies. 

Information regarding the character of the fill unit materials is 
not available. Only general descriptions of materials penetrated 
during drilling are given. The evaluation of the feasibility of 
certain remedial alternatives is dependent upon assumed 
porosity, density, and particle size values for the fill unit 
materials. 

Data describing the physical and chemical character of the tank 
sludge material is available from only one sample. The sample 
was collected and analyzed for the site owner during their 
performance of initial remedial measures at the site in 1986. 
Estimate of the sludge volume necessary for remedial 
alternatives was based on ERM's field observation. 

1.7 Baseline Risk Assessment Results 

The USEPA Baseline Risk Assessment (Clement Associates 
1990) will discuss the risks to human health and the 
environment associated with the SCP site. 

1.8 EP Toxicity Tests of the Site 

The USEPA requested documentation of the hazardous nature of 
the SCP site soil. ERM conducted field sampling of 12 locations 
at the SCP site in January 1989. The samples and a duplicate 
were analyzed for EP Toxicity and compared to the maximum 
permitted concentrations before a waste is labeled hazardous. 
All samples indicated concentrations of at least one compound 
above the allowable concentration. The sample results are 
shown in Appendix L. 
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Phase II-

Phase III— 

Figure 1-1 
Feasibility Study Process 

RI Data & EA Results; Records Review Identify Objectives 

Remedial Action Objectives Develop Response Actions 

General Response Actions Identify Technologies 

Feasible Technologies Initial Screening of Technologies 
• Effectiveness 
• Implementability 
• Relative Cost 

Assembled Remedial Action Alternatives Initial Screening of Remedial Action 
Alternatives (RAA) 
• Development of ARARs 
• Conceptual Design of Alternatives 
• Screening 

- Effectiveness 
- Implemtability 
• Cost Analysis 

Retained List of Remedial Action Alternatives 

Detailed Analysis of RAA Against 
Evaluation Criteria 
• Overall Protection of Human Health 

& Environment 
• Compliance with ARARs 
• Long-Term Effectiveness 
• Reduction of Toxicity, Mobility, 

or Volume 
• Short-Term Effectiveness 
• Implementability 
• Cost 
• State Acceptance 
• Community Acceptance 

Comparative Analysis of Remedial 
Action Alternatives 

Proposed Remedy 
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Scale in Feet Source: USGS 7.5 Min. Topographic Quadrangle: Weehawken, NJ-NY 
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Figure 1-4 
Borings, Piezometers and Wells 

Carlstadt, New Jersey 

# Shallow Piezometer 

A Shallow Moni tor ing Wel l 

• Deep Monitor ing We i l 

B-4 ERM Soi l Sampl ing Locations (within 10 feet of indicated location. 
Addit ional samples taken as shown ^ n e a r P-4) 

Source: Dames & Mooro - SCP Remedial Investigation Report, March 1990 
ERM - Sampl ing Plan for Treatabil i ty Work , January 1989 
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TABLE 1-1 

FIRST OPERABLE UNIT 
SOIL/SLUDGE 

ORGANICS AND CYANIDE CONCENTRATIONS 
(mg/kg ; ppm ) 

BORINGWELL 
LOCATION 

MW-5D 

B-2 

MW-3S 

P-3 

MW-6S 

B-3 

P-2 

MW-4S 

MW-2D 

SAMPLE 
DEPTH 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

{0-2)ft 
{5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)tt 
(5-6)ft 

(0-2)tt 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

VOC 

2.6, 6.3 
11 

4347 
3394 

7.4.155 
2102 

V 0.1 
85 

8 
0.3 

110 
8418 

232 
312 

1.4 
237.3 

100 
0.6 

B/N 

86, 146 
ND 

131 
130 

170, 348 
3913 

48 
42 

55.2 
7 

375 
161 

177 
10 

304 
228 

46 
430 

AE 

ND 
ND 

ND 
ND 

5 
ND 

ND 
0.1 

ND 
ND 

ND 
ND 

ND 
5.79 

ND 
ND 

ND 
ND 

PHC 

78000, 18000 
1110 

13700 
10400 

11800,2430 
16500 

2680 
1080 

5010 
390 

4650 
13600 

2600 
278 

290 
14000 

7680 
8290 

PEST. 

ND 
ND 

ND 
ND 

ND 
ND 

0.4 
ND 

ND 
ND 

0.6 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

TOTAL 
PCB 

22.5, 22.3 
0.08 

32.9 
18.9 

160,400 
290 

'ND 
ND 

52.4 
3.6 

2.2 
4 

96 
8.7 

5.4 
1.4 

46.4 
350 

CYANIDES 

2,34 
0.9 

1.4 
0.9 

1.9.13.3 
32 

2.8 
3.2 

1.7 
<1 

3.3 
9.1 

1.7 
<0.7 

<0.9 
2.1 

2.1 
<0.8 



TABLE 1-1 (Continued) 

FIRST OPERABLE UNIT 
SOIUSLUDGE 

ORGANICS AND CYANIDE CONCENTRATIONS 
(mg/kg ; ppm ) 

BORING/WELL 
LOCATION 

P-4 

MW-7D 

B-1 
(sludge) 

P-1 

B-6 

B-4 

B-5 

MW-1S 

SAMPLE 
DEPTH 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

VOC 

0.02 
0.8 

0.5 
9890 

12167 
6502 

0.6 
28.7 

1 
63.5 

986 
12.7 

450 
2052 

O.03 
ND 

B/N 

23 
26 

39 
41 

447 
277 

121 
1 

38 
153 

113 
3 

49 
61 

43 
4 

AE 

ND 
0.3 

1.1 
37.14 

58.2 
800.2 

0.9 
ND 

ND 
ND 

ND 
ND 

5.31 
ND 

0.2 
ND 

PHC 

679 
950 

1870 
8360 

81600 
27500 

4160 
360 

680 
29600 

430 
1270 

7410 
10900 

605 
36 

PEST. 

0.6 
151 

ND 
ND 

ND 
ND 

2.6 
0.1 

114 
2 

ND 
ND 

ND 
ND 

ND 
ND 

TOTAL 
PCB 

.33 
0.6 

24 
23 

15000 
210 

1.2 
0.1 

ND 
7.6 

2.2 
ND 

20 
9.7 

8.2 
0.2 

CYANIDES 

1 
3.2 

1.8 
17.7 

4.8 
6.5 

0.7 
<0.6 

1.7 
1.6 

1.1 
<1.2 

2.7 
<1 

0.8 
0.6 

VOC - Volatile organic compounds 
B/N - Base neutrals 
AE - Acid extractables 

PHC - Petroleum hydrocarbons 
PEST - Pesticides 

Source: Dames & Moore RI Report (1990) 
NOTE: ND = Not Detected 



TABLE 1-2 

FIRST OPERABLE UNIT 
SOIUSLUDGE 

METAL CONCENTRATIONS 
(mg/kg; ppm) 

BORING/WELL 
LOCATION 

MW-5D 

B-2 

MW-3S 

P-3 

MW-6S 

B-3 

P-2 

MW-4S 

MW-2D 

CD 
O 
?o 
1 - * -
•to 
>r^ 

SAMPLE 
DEPTH 

(0-2)ft 
(5-e)ft 

(0-2)ft 
(5-6)ft 

(0-2)n 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)tt 
(5-6)ft 

(0-2)tl 
(5-6)n 

(0-2)tt 
(5-6)ft 

(0-2)ft 
(5-6)ft 

As 

ND 
9.6 

2.7 
ND 

ND 
ND 

5.7 
29 

13 
19 

5.4 
5.6 

10 
7.5 

3.8 
62 

7.7 
8.9 

Be 

57.6, 12 
076 

0.82 
0.49 

ND, 0.31 
0.42 

0.4 
0.9 

0.44 
0.77 

0.66 
0.4 

0.23 
0.3 

0.42 
0.44 

0.35 
0.37 

Cd 

2.9,2.3 
0.48 

36.9 
26 

12,10 
11 

9.5 
4.5 

16 
0.74 

58.2 
22 

6.5 
8.5 

1.7 
6.6 

2.6 
9 

Cr 

98,74 
26 

211 
120 

100,59 
255 

870 
43 

244 
66 

73 
80 

79 
51 

79 
61 

= 38 
28 

Cu 

399,265 
32 

840 
425 

979,619 
561 

645 
884 

2980 
85 

484 
158 

460 
163 

1670 
747 

1970 
5670 

Pb 

959,778 
20 

1080 
891 

400, 310 
1490 

872 
2810 

782 
110 

410 
620 

300 
290 

140 
87 

140 
230 

Hg 

0.72, 0.79 
0.14 

11.8 
13.6 

17.1.3 
1.6 

1.7 
0.14 

6.3 
3.4 

1 
1.3 

1 
0.42 

1.1 
0.77 

0.4 
0.52 

Ni 

12.8.2 
27 

37 
27 

33,21 
16 

19 
SO 

28 
24 

23 
19 

13 
40 

14 
116 

14 
25 

Se _Aa_ Zn Sb 

ND 
ND 

4.9 
2.1 

ND 
ND 

ND 
1 

1.2 
ND 

3.5 
ND 

ND 
ND 

ND 
1.6 

ND 
ND 

ND 
ND 

1.2 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

418, 306 
79 

295 
761 

542, 396 
485 

442 
1400 

715 
170 

292 
517 

180 
350 

229 
130 

130 
376 

9.2, 5.9 
ND 

11 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

ND 
6.9 

ND 
ND 

ND 
ND 

ND 
ND 



TABLE 1-2 (Continued) 

FIRST OPERABLE UNIT 
SOIL/SLUDGE 

METAL CONCENTRATIONS 
(mg/kg; ppm) 

BORINGMELl SAMPLE 
LOCATION DEPTH As Be Cd Cr Cu Pb _Ha_ Ni Se _Ag_ Zn Sb 

P-4 
3.8 0.42 
3.5 0.37 

ND 0.87 
51 0.58 

15 0.35 
8.8 0.23 

22 0.4 
1.2 1.3 

26 0.55 
9.3 0.32 

9.5 0.78 
3 0.75 

60 0.41 
20 0.39 

11 0.36 
1.2 0.4 

As- Arsenic 
( O Be- Beryllium 
rr> Cd- Cadmium 
j>0 Cr- Chromium 
^ o . Cu - Copper 
Q ^ Pb- Lead 

Source: Dames & Moore Ri Report (1990) 

MW-7D 

B-1 
(Sludge) 

P-1 

B-6 

B-4 

B-5 

MW-1S 

(0-2)n 
(5-6)tt 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)n 
(5-6)tl 

(0-2)ft 
(5-6)ft 

(0-2)ft 
(5-6)ft 

(0-2)tt 
(5-6)tt 

1 
1.8 

5.5 
6.9 

95.1 
25 

1.6 
ND 

6.9 
17 

1.9 
0.32 

5.4 
21 

1.3 
0.46 

Hg-
Ni-

Se-
Ag-
Zn-
Sb-

59 
19 

39 
72 

721 
542 

19 
22 

140 
60 

47 
21 

57 
166 

27 
12 

Mercury 
Nickel 
Selenium 
Silver 
Zinc 
Antimony 

315 
522 

1420 
too 

15800 
8600 

10800 
88 

19300 
4880 

3240 
218 

71600 
284 

16500 
806 

620 
610 

648 
100 

2750 
2110 

420 
18 

880 
1680 

180 
34 

470 
1340 

290 
45 

0.83 
0.62 

0.55 
0.35 

4.7 
3.5 

1.1 
0.25 

21.3 
1.4 

0.41 
0.78 

0.64 
27 

0.49 
ND 

10 
11 

24 
46 

39 
46 

12 
17 

ND 
11 

19 
21 

ND 
27 

19 
8.5 

ND 
ND 

0.88 
ND 

1 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

6.4 
ND 

ND 
ND 

ND 
ND 

ND 
ND 

19 
40 

1.6 
ND 

3.9 
ND 

ND 
ND 

ND 
ND 

1.3 
ND 

349 
411 

713 
683 

4170 
1110 

227 
46 

667 
1870 

150 
67 

440 
1050 

637 
83 

ND 
7.6 

ND 
ND 

16 
ND 

ND 
ND 

ND 
8 

ND 
ND 

ND 
38 

ND 
ND 

NOTE: ND = Not Detected 



TABLE 1-3 

TANK SLUDGE SAMPLING DATA 
SCP/CARLSTADT, NEW JERSEY 

Constituent 
Characteristics and 

Concentrations 

Specific Gravity 
Total Solids 
Water Content 
Flash Point 
Ash Content 
Heating Value 
Aluminum, as Al 
Arsenic, as As 
Barium, as Ba 
Cadmium, as Cd 
Chromium, as Cr 
Copper, as Cu 
Lead, as Pb 
Mercury, as Hg 
Nickel, as Ni 
Selenium, as Se 
Silver, as Ag 
Zinc, as Zn 
Beryllium, as Be 
Potassium, as K 
Total Sulfur 
Total Chlorides, as CI 
Total Fluorides, as F 
Total Cyanides 
Oil and Grease 
PCB, Aroclor 1242 

1.37 
64.76% 

4% 
>212°F 
23.62% 

6,940 BTU/lb 
29.30 mg/L 
7.07 mg/L 
2620 mg/L 

98.7 mg/l 
12,300 mg/L 
2.830 mg/L 

50.700 mg/L 
1,560 mg/L 
32.3 mg/L 

< 0.020 mg/L 
2.90 mg/L 

1,410 mg/L 
4.51 mg/l 
291 mg/L 

4.930 mg/L 
109.000 mg/L 

879 mg/L 
<10 mg/L 

23.6% 
32.300.00 mg/L 

Note: Concentrations based on a single sample taken 
by USEPA and analyzed by Chemical Waste Management 
on 9 May 1986 

Source: USEPA Region II SCP/Carlstadt File 

mg/L; ppm 

002133 



TABLE 1-4 

COMBINED WATER TABLE AQUIFER SAMPLING DATA 
(From 23 July 1987 and 21 December 1987; ppm) 

SCP/CARLSTADT, NEW JERSEY 

Compound 

Volatile Organics 

Chloroform 
1.2 Dichloroethane 
Trichloroethylene 
1.1.2.2-Tetrachloroethane 
Tetrachloroethylene 
1.1 -Dichloroethylene 
Benzene 
Vinyl chloride 
2-Butanone (MEK) 
trans-1.2-Dichloroethylene 
Chlorobenzene 
Toluene 
1,1-Dichloroethane 
Methylene chloride 
1,2-Dichlorobenzene 
1,1,1-Trichloroethane 
Ethylbenzene 
Chloroethane 
Total xylenes 

Subtotal 

Average 
Concentration 

mg/l 

304 
221 
72.2 
4.40 
16.9 

0.400 
3.48 
3.86 
648 
17.1 
3.57 
26.8 
3.08 
55.9 

0.076 
35.4 
2.02 
2.42 

13.20 

Maximum 
Concentration 

mg/l 

614 
473 
161 

7.35 
24.5 

0.400 
6.83 
7.29 

2,000 
64.7 
6.56 
90.9 
11.7 
200 

0.192 
81.2 
3.90 
2.42 
35.6 

Number of 
Occurrences 

4 
4 
8 
4 
3 
1 
10 
9 
5 
12 
3 
14 
8 
10 
12 
5 
6 
1 
8 

1,434 

Semi-volatile Organics 

bis(2-Chloroethyl)ether 
Benzo[a]pyrene 
bis(2-Ethylhexyl)phthalate 
2,4-Dimethylphenol 
Phenol 
Diethyl phthalate 
2,4-Dichlorophenol 
di-n-Butylphthalate 
2-Chloronaphthalene 
2-Chlorophenol 
2-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo[b]fluoranthene 
Butylbenzyl phthalate 
Chrysene 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
lndeno[1,2,3-c,d]pyrene 
Isophorone 

1.32 
0.090 
0.269 
0.275 
3.46 

0.216 
0.349 
0.165 
0.019 
0.016 

0.0045 
0.013 
0.040 
0.126 
0.141 
0.010 
0.088 
0.316 
0.091 
0.070 
0.060 

2.61 

1.39 
0.090 
0.654 
0.109 

17.1 
0.416 
0.463 
0.318 
0.019 
0.018 

0.0045 
0.040 
0.074 
0.126 
0.141 
0.010 
0.088 
0.316 
0.266 
0.133 
0.060 

8.45 

2 
1 
5 
11 
14 
2 
2 
2 
1 
2 
1 
4 
2 
1 
1 
1 
1 
1 
3 
2 
1 
5 

002134 



TABLE 1-4 (cont'd.) 

Compound 

Seml-volatlle organics con't 

Naphthalene 
Nitrobenzene 
Phenanthrene 
Pyrene 

Subtotal 

Average 
Concentration 

mg/l 

0.132 
42.5 

0.316 
0.228 

Maximum 
Concentration 

mg/l 

1.22 
57.9 

0.620 
0.228 

Number of 
Occurrences 

13 
4 
2 
1 

52.9 

Metals (Dissolved) 

Arsenic 
Silver 
Nickel 
Copper 
Zinc 
Mercury 
Beryllium 
Chromium 

Subtotal 

0.29 
0.110 
0.063 
0.029 
0.128 

0.0002 
0.001 
0.370 

1.60 
0.110 

0.15 
0.060 
0.690 

0.0002 
0.001 
0.420 

6 
1 
9 
9 
10 
1 
3 
2 

0.99 

PCBs 

PCB 1242 4.340 17 

Pesticides 

Beta-BHC 
DDT 
DDE 
Endrin 
Endrin aldehyde 

Subtotal 

0.0005 
0.001 
0.001 
0.006 
0.008 

0.0005 
0.001 
0.001 
0.006 
0.015 

1 
2 
1 
1 
2 

0.017 

'Based on a possible maximum number of occurrences of 14. 
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SECTION 2 
DEVELOPMENT OF REMEDIAL ALTERNATIVES 

(FS PHASE I) ^ 

2.1 Overview of FS Phase I 

The Feasibility Study (FS) is a progressive screening process 
occurring in three phases: the development of alternatives, the 
screening of a l ternat ives , and the detailed analys is of 
alternatives. 

This section addresses Phase I of the FS screening process as 
presented in the USEPA's RI/FS Guidance Manual (1988). This 
phase consists of the evaluation of remedial technologies, the 
elimination of unsuitable remedial technologies, and assembly of 
the remaining technologies into remedial alternatives for further 
review. The six steps of this preliminary screening are: 

Step 1 Develop remedial action objectives; 

Step 2 Determine appropriate general response actions; 

Step 3 Identify volumes or Eireas of media to ^yhich general 
response actions might be applied; 

Step 4 Identify and screen technologies applicable to each 
general response action to eliminate those tha t 
cannot be implemented technically; 

Step 5 Evaluate technology process options; and 

Step 6 Assemble feasible technology process options into 
alternatives, representing a range of treatment and 
containment combinations. 

Step 1 

In the first step, remedial action objectives are identified. 
These consist of environmental medium-specific goals for 
protecting human health and the environment. Remedial action 
objectives specify the cons t i tuen t s of concern, potent ial 
exposure routes and receptors, and acceptable constituent levels 
or ranges of levels for each potential exposure route. 

Step 2 

The second step of Phase I determines appropriate general 
response actions. This involves either the identification of 
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measures that could provide a remedy or the incorporation of 
measures into a coordinated remedy. General response actions 
are actions which, by themselves or in combination with other 
general response actions, will satisfy the remedial action 
objectives. These response actions are broadly defined measures 
designed to prevent or minimize the impact of const i tuents 
which have migrated into environmental media. 

Step 3 

Identify volumes or areas of media to which general response 
actions might be applied, taking into account the characteristics 
of the site and requirements for protectiveness. 

Step 4 

Based on the determination of appropriate general response 
actions and media of concern, the fourth step of Phase I is the 
identification of feasible technology types and technology 
process options that apply to each general response action. 
Technology types are general categories of technologies (e.g., 
biological treatment). Technology process options are defined 
as specific processes within a technology type (e.g., rotating 
biological contractor). During this step, technology types and 
technology process options are evaluated on the bas is of 
technical implementability. Technology types and technology 
process options which are not applicable to the site or waste 
characteristics of specific media are eliminated. 

Step 5 

In the fifth step of FS Phase I, the technology process options 
considered to be implementable are evaluated using the criteria 
of effectiveness, implementability, and cost. 

Step 6 

Feasible process options tha t are not eliminated in this 
sc reen ing s tep are assembled into proposed remedia l 
alternatives in the sixth step, for subsequent ev^uation in Phases 
II and III of the FS. 

2.2 Existing Conditions at the SCP Site 

Determination of general response actions and evaluation of 
various remediation technologies that might be applicable to the 
SCP s i te r equ i re a r ea sonab l e cha rac t e r i za t i on and 
unders tanding of the actual site conditions. The following 
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s ta tements summarize the site conditions and their relevant 
engineering aspects: 

2.2.1 Type and Extent of Soil Strata 

The First Operable Unit s t ra ta include fill materials , peat 
(meadow mat), and silty materials with an average total 
thickness of approximately 12.2 feet over an area of about 5.9 
acres (Dames & Moore 1990). 

• The fill materials alone, with an average thickness of 8.4 ft 
cons t i tu te a m a s s of approximately 125,000 tons 
(assuming a specific gravity of 2.65 and a porosity of 0.30), 
and a volume of approximately 80,000 cubic yard. 
Included in the fill materials is a pit of approximately 
2 2 , 5 0 0 ft2 conta in ing s ludge with a volume of 
approximately 9,200 cubic yard. 

• The soil materials in all the strata, with a total average 
thickness of 12.2 ft constitute a mass (to the top of clay) of 
approximately 178,000 tons (assuming a specific gravity of 
2 .65 and a porosity of 0.30), and a volume of 
approximately 114,000 cubic yard . The pile of 
construction debris and foundation rubble on the surface 
have an estimated additional volume of 500 cubic yard. 

2.2.2 Soil Composition 

The composition of each of the three strata is different. Figure 
2-1 provides a cross-sectional view of the strata. 

• The fill unit is a heterogeneous mixture of sands, gravels, 
silts, clays, brick, concrete, wood, and other demolition 
rubble. The amount of rubble is estimated to be from 20 to 
80 percent of the fill material (Dames & Moore 1990). 
Backhoe p i t s ins ta l led dur ing sampl ing activit ies 
performed by ERM (for treatability studies) indicated that 
the low end of this range is closer to 50 percent versus 
the 20 percent estimate. During the week of 17 Ju ly 
1989, Dames and Moore completed 23 test pits to evaluate 
rubble content. Results indicate that rubble is present 
throughout the soil in the FOU with an etimated that 75% 
exceeds 6 inches in size. The measured (Dames and 
Moore 1990) hydraulic conductivity of the fill materials is 
variable, ranging from 3.3 x 10-5 to 3.3 x 10-6 ft /sec, 
with a geometric mean of 5.2 x \0~^ ft/sec. 
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• The peat (meadow mat) uni t ha s a very high organic 
content, as it is composed primarily of roots, plant fiber, 
and other decayed organic matter intermixed with silty 
clay. The measured hydraulic conductivity of the peat is 
3.28 X 10-4 ft/sec. 

• The silt uni t is the lowest s t ra tum in the first operable 
unit . The fine grained materials of the silt are lower 
plasticity materials with measured liquid limits in the 
range of 20 to 30, and measured plastic limits in the range 
of 10 to 23. The measured hydraulic conductivity of these 
materials is 1,27 x 10-^ ft/sec, indicating tha t the silt 
materials are the least permeable of the First Operable 
Unit strata. These materials inhibit downward migration 
of constituents in the fill materials. 

2.2.3 Groundwater 

The first operable unit soil stratum contains a water table aquifer 
separated from a deeper confined till aquifer by two wedge-
shaped clay strata of glacial origin. 

• The clay strata are thought to be continuous over the site 
with an average combined thickness of approximately 8 to 
10 feet. With regard to engineering properties, the two clay 
strata C£in be considered as a single unit. Both are medium 
to high plasticity materials with measured liquid limits in 
the range of 38 to 58, and measured plastic limits in the 
range of 15 to 27. The measured hydraulic conductivity of 
these materials is approximately 1 x 10-^ to 10-^ ft/sec, 
indicating tha t the clay uni t mater ials are relatively 
impermeable for engineering purposes . A downward 
gradient exists between the water table and the confined till 
aquifer piezometric surface. 

• Within the site boundaries, the shallow water table averages 
2 feet below ground level. The volume of ground water in 
the saturated fill unit, assuming a 0.30 porosity, is estimated 
at 4. X 106 gallons, [(257,000 sq. ft) (6.4 ft. of saturated 
thickness) (7.48 gal/cu. ft) (0.30) ~ 4x10^ gal]. The volume 
of ground water is approximately 6 x 10^ gallons, within 
the entire fill unit, to the top of the clay unit, [(257,000 sq. 
ft)(10.2 ft of entire fill unit)(7.48 ga l / cu. ft) (0.30) ~ 
6 xlO-6 gal]. 
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• Dames and Moore RI 1990 data indicate that ground water 
flow is radial and outward from the central portion of the 
site, lmpl3ang that high infiltration of precipitation into the 
loose fill unit dominates the site ground water flow. Ground 
water flows toward Peach Island Creek and Gotham Parkway 
with a possible minor component toward Paterson Plank 
Road. Ground water from the water table aquifer also flows 
vertically downward into the underlying till aquifer. 

2.2.4 Contaminants at the Site 

• Section 1.6 provides a discussion of the resul ts of the 
Remedial Investigation conducted by Dames & Moore at the 
SCP site. Tables 1-1, 1-2, 1-3, and 1-4 summarize results 
of sample analyses. 

• A storage tank exists above ground at the site, and contains 
an estimated 15 cubic yard of PCB-contaminated sludge in a 
covered roll-off container. Table 1-3 presents a result from 
one sample analysis. 

• Non-aqueous phase liquids (NAPLs) have been observed 
within the fill unit. The physical and chemical properties of 
the NAPLs are not known, nor is their lateral extent. No 
NAPLs have been observed in any stratum below the fill unit. 

• The water table aquifer, within the first operable unit , 
contains elevated concentrations of COD, BOD, and TDS. 
Background levels for these parameters are unknown; 
however, it is suspected that the levels of BOD and COD are 
mainly due to the concentrat ion of volatile organic 
compounds in the water table aquifer which averages 
approximately 1,400 ppm. Table 1-4 summarizes the 
existing water table aquifer sampling da ta for volatile 
organics as well as semivolatile organics, metals, PCBs, and 
pesticides. In addition. Table 2-1 summarizes other 
parameters to be considered for treatment alternatives (i.e., 
COD, BOD, TDS). The data in Table 2-1 are based on data in 
the draft Dames and Moore RI Report (1990) and analytical 
results of samples collected by ERM for treatability studies 
and references as indicated at the bottom fo Table 2 -1 . 

2.3 Development of Remedial Action Objectives 

Remedial action objectives are established to facilitate the 
development of remedial alternatives which will be protective of 
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h u m a n heal th and the environment. The remedial action 
objectives for the site are listed below. 

• Mitigate conditions in the First Operable Unit which could 
result in an unacceptable risk to h u m a n health or the 
environment from the water table aquifer or migration of 
contaminants to other water bearing uni ts hydraulically 
connected to the water table aquifer. 

• Mitigate any unacceptable risk to human and environmental 
receptors from dermal contact with, inhalation of, and 
incidental ingestion of soil/sludge contaminants. 

• Mitigate conditions in the First Operable Unit which may 
result in an unacceptable risk to h u m a n health or the 
environment from continued migration of contaminants to 
Peach Island Creek. 

• Attain ARARs/TBCs, provided by EPA, for shallow ground 
water in the First Operable Unit. 

• Attain ARARs/TBCs, provided by EPA, for soil/sludge in the 
First Operable Unit. 

It is important to understand the relationship of the water table 
aquifer to the deeper confined till unit aquifer. This is especially 
important in consideration of the various remedial alternatives, 
as the final remedial action selected for the uni t mus t be 
consistent with any potential future remedies. 

2.4 Identification of Appropriate General Response Actions 

The following general response ac t ions are considered 
appropriate for remediation of the First Operable Unit a t the 
SCP site: 

• No Action: 

No remedial measures would be employed on the medium of 
concern. Long-term site monitoring would be required. 

• Institutional actions: 

Site controls which restrict site access and inhibit future 
land or ground water usage. Long-term site monitoring 
would be required. 
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• Containment: 

Control of airborne and leached consti tuents with waste 
isolation in the form of capping and subsurface containment 
barriers. 

• Ground Water Collection: 

Collection of shallow ground water for treatment or disposal. 

• Diversion/Collection of Surface Waters and Run-on/Run-off : 

Site-wide controls to minimize infiltration and erosion. 

• Removal: 

Complete or partial removal of soil or sludges for treatment 
or disposal. 

• Treatment: 

Biological, thermal , or physical /chemical t rea tment of 
shallow ground water, soil, and/or sludges. 

• Disposal: 

On-site or off-site disposal options for either untreated or 
treated soil and sludges, and on-site or off-site discharge of 
either untreated or treated shallow ground water. 

Table 2-2 p r e sen t s general r e sponse ac t ions and the 
environmental media which they address . These general 
response actions were developed to satisfy the remedial action 
objectives. 

2.5 Identification and Screening of Technology Types and 
Technology Process Options 

After selecting appropriate general response actions, potential 
remedial technology types and process options for each of the 
three contaminated media (soil/sludge, tank sludge and shallow 
ground water) are identified based on previous experience with 
other sites, published literature on conventional and innovative 
alternative technologies, and the USEPA Handbook of Remedial 
Action at Waste Disposal Sites (USEPA, 1985). 

As discussed in the USEPA RI/FS Guidance (USEPA 1988), the 
technology types are subdivisions of the general response actions 
that could be applied for remedial response. Most technology 
t5rpes are further subdivided into specific technology process 
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options. Each process option included in a given technology 
type would accomplish comparable remediation. For example, 
capping is a technology type under the "containment" general 
response action, but there are several t3rpes of cap designs 
available. The various types of caps are process options. This 
procedure allows a logical screening of remedial action 
alternatives described in detail in this report. Technology t3^es 
and process options are categorized under appropriate general 
response actions which apply to the specific site media to be 
remediated. 

During the initial screening step, process options and 
technology t57pes are removed from further consideration if they 
fail technical implementability. This screening step is site-
specific, using information provided in the Remedial 
Investigation (Dames & Moore 1990). Technology process 
option descriptions and results of the initial screening of these 
process options are discussed throughout the remainder of this 
section. Table 2-3 presents a summary of the initial screening. 

2.5.1 No Action 

Description: No Action implies that no remedial actions are to 
be conducted for the soil/sludge, shallow ground water, or tank 
sludge. Long-term ground water monitoring is considered part 
of the No Action alternative (to periodically determine changes 
in existing site conditions due to natural flushing and 
biodegradation). 

Initial Screening: The No Action alternative is required by the 
NOP to be considered as an alternative for the site. This 
alternative is carried through the detailed alternative evaluation 
to serve as a baseline comparison to other remedial alternatives. 

2.5.2 Institutional Actions 

Description: Institutional actions are a group of activities which 
can be used to address the soil/sludge, shallow ground water, or 
tank sludge at the site, including the following: 

• Perimeter fencing on the site boundaries to restrict site 
access; 

• Ground water use restrictions for potable and/or municipal 
water uses; and 

• Deed restrictions for the site, limiting future land use. 
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Initial Screening: The use of institutional actions is potentially 
applicable, either alone or in combination with remedial 
technologies. For this reason, institutional actions will be 
considered further. 

2.5.3 Containment Options 

2.5.3.1 Capping 

Capping may be incorporated in an in situ remedial action to 
reduce or eliminate precipitation Infiltration. As noted earlier in 
Section 1.6, precipitation has a significant influence on water 
table elevations via infiltration at the SCP site. Capping can also 
control volatile emissions, if any, and prevent human contact 
with contaminants. Several cap designs may be considered 
depending on the desired or required performance. Prior to the 
cap installation, the site needs to be compacted and graded to 
direct run-off to catchments, and the site may be landscaped 
and revegetated following cap installation. 

2.5.3.1.1 Synthetic Membrane Cap 

Description: The single-layer synthetic membrane is perhaps 
one of the simplest of closure caps designed to minimize 
infiltration. The membrane is installed in sections by unrolling 
and covering exposed surfaces. Adjacent sections are joined by 
field welding. A soil cover is provided to protect the membrane 
liner. The soil cover is vegetated to control erosion and dust. 

Initial Screening: This technology is applicable because it 
achieves the remedial action objective of reducing or eliminating 
infiltrating water and provides dust/vapor control. The single-
membrane cap, if properly designed with appropriate materials, 
can achieve a performance level equivalent to multi-media RCRA 
caps. It is susceptible to puncturing due to uneven settlement of 
material beneath it or burrowing animals. Regular inspection 
and maintenance of the cap would be required to ensure long-
term performance. This technology process option will 
therefore be retained for further evaluation. 

2.5.3.1.2 Single Layer Cap 

Description: Single layer cap designs are one of the simplest of 
closure caps. Capping layer materials can range from gravel (for 
dust and sedimentation control) to asphalt or concrete (for large 
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reductions of infiltration). Prior to capping layer placement, the 
site will need to be compacted and graded to direct run-off to 
catchments. 

Initial Screening: This technology is applicable with regard to 
achieving the remedial action objective of reducing contaminant 
mobility; however, the single layer cap Is prone to cracking and 
failure unless provided with geotextile reinforcement and 
regular maintenance. This process would be compatible with 
limited land-use such as for a parking lot or storage yard. This 
option will be retained for further consideration. 

2.5.3.1.3 Multi-media Cap 

Description: The multi-media cap combines several layers of 
different materials to maximize the cap performance for 
minimizing infiltration and vapor/dust emissions. 

Initial Screening: This technology is applicable with regard to 
achieving the remedial action objective of reducing contaminant 
mobility. In addition, synthetic materials that lend structural 
integrity may be incorporated into the multi-media cap for areas 
where stability of the underlying fill materials is problematic. 
This technology process option will be considered further. 

2.5.3.2 Subsurface Barriers 

Subsurface barriers are commonly used for in situ containment 
of waste and for control of ground water. Barriers would 
intercept or block ground water inflow and outflow both to 
minimize contaminant migration to off-site areas, and to 
facilitate dewatering. Physical barriers at the SCP site would, in 
most scenarios, extend downward to the clay units underlying 
the fill unit. 

2.5.3.2.1 Slurry Walls 

Description: Slurry walls are commonly used for long-term 
waste containment, ground water diversion and dewatering. 
The slurry wall is constructed by excavation of a trench 
downward into a low-permeability geologic medium. In the case 
of the SCP site, this is the clay unit underl)dng the First Operable 
Unit. The trench is backfilled with a soil/bentonite or other 
suitable mix, producing an extremely low permeability barrier to 
ground water flow. To achieve a lower permeability wall, 
geomembranes may be added to the sides of the wall. If soil 
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excavation is required, a cement-bentonite wall, instead of a soil-
bentoni te wall, would be used for s t ruc tu ra l suppor t of 
excavation. 

Ini t ia l Sc reen ing : The slurry wall is a relatively high 
performance containment technology that is applicable to the 
site. Depending on the particular combination of remedial 
alternatives selected for the site, the slurry wall could be 
installed around either all or a portion of the site perimeter. 
There may be a need for chemical compatibility studies for the 
slurry mix and contaminants present in the fill, prior to the final 
design. This option will be considered for further review. 

2.5.3.2.2 Vitrified Wall Barriers 

Description: Vitrified wall barriers are a new application of an 
emerging technology to effect long-term ground water 
containment and diversion. The vitrified wall barrier is formed 
by in situ application of electric current to melt soil and pyrolyze 
contaminants , leaving behind a solid block of inert vitrified 
material. The vitrified mass mus t extend downward into a 
competent key unit; in the case of the SCP site, this is the clay 
unit underlying the fill unit. 

Initial Screening: The continuity of the vitrified wall in an 
extremely heterogeneous medium has not been proven. A pilot 
s tudy would be required for field-verification of technique and 
dewatering requirements. This technology, process option will 
be considered further only as part of complete site vitrification. 

2.5.3.2.3 Sheet Pile Walls 

Description: Sheet pile wall barriers are an older, well-proven 
technology to effect short-term ground water containment and 
diversion, as well as lending structural stability to soil masses. 
The sheet pile wall barrier is formed by driving interlocking 
sheet piles from the surface to a layer such as the clay uni t 
underlying the fill unit. 

Initial Screening: The sheet pile wall is a low performance 
option because of incomplete sealing of ground water flow. At 
the SCP site, rubble in the fill uni t is likely to limit the 
performance of a sheet pile wall. Therefore, the sheet pile wall 
will not be considered further. 

2-11 1)0214' 



2.5.3.2.4 Grout Curtains 

Description: Subsurface grout barriers or curtains are older, 
well-developed technologies used extensively in mitigating 
seepage problems in dam abutments and foundations. The 
technique consists of pressure injection of grout or chemical 
mixtures into the target formation through closely spaced drill 
holes in order to block seepage pathways. 

Initial Screening: Primarily, grouting is applicable in firactured 
bedrock settings. Attempts to apply these technologies to 
unconsolidated porous media have not proven successful because 
of difficulties in effecting uniform penetration of the relatively 
viscous grout and chemical mixtures into these t5rpes of 
formations. This option is not applicable to the SCP site, 
because the fill is an unconsolidated porous medium, and will 
not be considered further. 

2.5.3.2.5 Bottom Sealing 

Description: Bottom sealing refers to techniques that place a 
horizontal barrier beneath an existing area to prevent further 
vertical migration of contaminants. Most of these techniques 
involve the pressure injection of grout at depth, through closely 
drilled holes, to act as a floor and decrease permeability. 

Initial Screening: As previously discussed, grouting in 
unconsolidated porous media has not proven successful because 
of difficulties in effecting uniform penetration of the relatively 
viscous grout and chemical mixtures into these types of 
formations. Due to the nonhomogeneous fill and irregular clay 
confining layer present at the site, this technology process 
option is not applicable and will not be considered further. 

2.5.3!3 Backfilling 

Description: Upon excavation of an area of the site for treatment 
or disposal, replacement of the void volume with clean soil may 
be performed to bring the site back to or above original grades. 

Initial Screening; As noted above, backfilling may be performed 
for any remedial measure which excavates the site soil/sludge 
for off-site treatment or disposal or reduces soil/sludge volume 
by treatment. This technology process option will therefore be 
retained for further consideration. 
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2.5.4 Shallow Ground Water Collection 

The removal of ground water from the fill unit is required for 
many remedial scenarios: collection and treatment of the 
contaminated ground water; creating an inward gradient for 
containment options; and enhancing the performance of other 
technologies s u c h as inc inera t ion , vi tr if icat ion, 
stabilization/solidiflcation, excavation and on site treatment. 

2.5.4.1 Pumping 

2.5.4.1.1 Well Point Dewatering System 

Description: A well point is a steel pipe with a perforated tip. A 
well point system consists of an array of well points either 
driven into a formation or installed in a bore hole and connected 
at the surface by a manifold. Ground water is extracted from the 
formation through the perforated well point by vacuum. Well 
point arrays can be rectangular or circular. 

Initial Screening: Well point arrays are commonly used in 
construction dewatering applications. They are limited by a 
maximum lift of 17 ft. Well points are most applicable when a 
smaller area is to be dewatered or when different areas of the 
site are to be dewatered at different times, since they can be 
relocated to other areas easily. Although the rubble may impede 
the installation of well points at the SCP site, this system is a 
potentially applicable remedial option because of its proven 
performance and low cost and will be considered further, 

2.5.4.1.2 Ejector Wells 

Description: Ejector wells are similar to weD points in that they 
consist of a section of pipe with a perforated section at the tip. 
Pumping and extraction of ground water is accomplished by 
bubbling air upward through the well casing and allowing air 
pressure to lift the ground water to the surface. Therefore, 
ejector wells are applicable to low-flow, high-lift conditions. 

Initial Screening: Ejector wells are not applicable because of 
their design for high-lift, low-flow conditions which are not 
characteristic of the SCP site. These will not be considered 
further. 
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2.5.4.1.3 Pumping Wells 

Description: Pumping wells refer to traditional dewatering wells 
installed in a boring, consisting of a well screen, blank casing 
section, and sand filter pack. These types of wells would be 
installed at regular intervals across the site in a manner that 
allows the respective overlapping cones of depression created by 
simultaneous pumping to effectively dewater the site. 

Initial Screening: Pumping wells are not applicable to the site. 
First, the saturated thickness of the fill unit is too limited (about 
6 ft. to 8 ft) for pumping well performance. Second, the 
permanent nature of a pumping well limits the flexibility of 
installation and potential soil treatment and possible removal for 
remediation required at this site. Therefore, these wells are 
eliminated from further evaluation. 

2.5.4.2 Subsurface Drains 

2.5.4.2.1 Trench Drains 

Description: Trench drains for dewatering are constructed by 
excavation of a trench into the stratum of concern, placement of 
a perforated drainage pipe in the base of the trench, and 
backfilling the trench with aggregate. These types of drains 
would be installed at regular intervals across the site depending 
on the hydraulic performance of the drain system and the 
desired dewatering time. 

Initial Screening: Trench drains are applicable to the SCP site 
due to the overall site conditions of primarily a limited saturated 
zone thickness with a shallow water table. Although excavation 
efforts necessary for trench drain installation will create site 
disturbance and potential waste materials for treatment or 
disposal, trench drains will be considered in further evaluations. 

2.5.4.2.2 Horizontal Drains 

Description: Horizontal drains for dewatering are constructed 
by boring holes through or beneath the strata of concern and 
installing perforated drainage pipes. Horizontal dr£iins would be 
installed radially across the site from drilling pits. The 
overlapping cones of depression created by pumping would 
effectively dewater the site. 
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Initial Screening: Horizontal drains are applicable to the site. 
The fill materials and the peat strata of the site are of high 
enough permeability that the drains would be effective. Although 
excavations of drilling pits will create site disturbance and may 
generate waste materials for treatment or disposal, this 
technology process option will be retained for further review. 

2.5.5 Diversion/Collection of Surface Waters and Run-on/Run-off 

2.5.5.1 Grading 

Description: Grading consists of changing or recreating the site 
contours to enhance the performance of site remediation. 
Contours can be made flat or sloped. 

Initial screening: Grading will be a part of any site remediation 
plan, as it will be desirable to leave the site compatible with its 
surroundings and to control overland run-off. In addition, some 
remedial technologies require grading (e.g., flat topography) 
prior to remediation. Therefore, the grading option is 
applicable to the site and will be retained for further review. 

2.5.5.2 Revegetation 

Description: Revegetation consists of mulching and seeding 
exposed soil to encourage plant growth. Grass cover is 
commonly used for revegetation. Grass cover reduces soil 
erosion, minimizes dust and promotes evapotranspiration. 
Revegetation does not significantly mitigate contaminant 
migration by itself, however. 

Initial screening: Revegetation is a part of many site closures 
where the surface is covered with soil. The revegetation option 
is applicable to the site, and therefore will be retained for 
further review. 

2.5.5.3 Surface Water Controls 

2.5.5.3.1 Dikes and Berms 

Description: Construction of dikes and berms may be a part of 
the site closure plan to protect the site from high water levels 
and flood erosion. 

Initial screening: The site's elevation suggests that dikes and 
berms may be necessary for high-water diversion. In addition, 
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revetment of the Peach Island Creek bank will be required for 
any site remediation alternatives, and therefore this option will 
be retained for further review. 

2.5.5.3.2 Channels, Ditches, and Trenches 

Description: Excavation of channels or ditches to intercept 
storm run-on or to control run-off may be desirable. This option 
will be incorporated with the capping and containment options 
discussed earlier. 

Initial screening: Although excavation will create site 
disturbance and may generate waste materials for treatment or 
disposal, this option is applicable to the site, and will be 
retained for further review. 

2.5.5.3.3 Terraces and Benches 

Description: Construction of terraces and benches would 
control surface water flow and minimize erosion by reducing the 
velocity of run-off water. Such measures are essential for long 
slopes. 

Initial screening: This option is not applicable to the site, 
because the site is essentially flat. It will not be considered any 
further. 

2.5.6 Removal of Soil/Sludge and Tank Sludge 

2.5.6.1 Complete Removal 

Description: Complete removal of soil/sludge would require the 
physical removal or excavation of all site soil/sludge or tank 
sludge for treatment or disposal on or off site. Excavation is 
generally accomplished with conventional heavy construction 
equipment, such as backhoes, bulldozers and loaders, and 
cranes. 

Initial Screening: For any on-site treatment or disposal 
alternative that will address the site soil/sludge and/or tank 
sludge, complete removal of the material may be required. This 
option is therefore retained for further evaluation. 

2.5.6.2 Partial Removal 

Description: Partial removal of soil/sludge would involve the 
physical removal or excavation of certain volumes of soil/sludge 
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or tank sludge, and limiting excavation based upon constituent 
concentrations. The higher consti tuent concentration areas 
("hot spots"), would be addressed separately from the entire site 
for certain remedial measures. 

Initial Screening: Site remedial alternatives could possibly 
address hot spots separately from certain site-wide measures . 
For this reason, partial removal of site soil/sludge will be further 
considered. However, data is inconclusive about the extent of 
hot spots. The sludge present in the tank on site is a small 
volume (15 cubic yard) that will be considered in its entirety. It 
is not feasible to treat part of the tank sludge separately; all of 
the sludge will be considered for separate t reatment/removal 
because of its severe contamination. 

2.5.7 Treatment of Shallow Ground Water 

2.5.7.1 Aerobic Biological Treatment 

Descr ip t ion : Aerobic biological t reatment removes organic 
material from waste s t reams through microbial degradation. 
The complete biodegradation process converts organics to 
carbon dioxide (CO2) and water. In aerobic processes, the 
microbes (or biomass) use dissolved oxygen to degrade the 
organic compounds. Aerobic biodegradation is carried out in 
processes in which these environmental conditions can be 
controlled. These processes include fixed film growth systems 
(e.g., trickling filters and rotating biological contractor); and 
suspended growth systems (e,g,, activated sludge reactors, 
sequencing ba tch reactors) . All these processes require 
adequate levels of organics, nutrients and oxygen for microbial 
growth. 

Sequencing batch reactors are a variation of the activated sludge 
process, consisting of one or more tanks which are aerated, £ind 
in which ground water is fed and mixed Avith the biomass. In 
sequence, the aeration is stopped, the biomass is allowed to 
settle, and treated supernatant is decanted. Another important 
modification of aerobic biological t r ea tmen t is powdered 
activated carbon enhancement, in which activated carbon is 
mixed with the suspended biomass to aid in adsorption of 
refractory or inhibitory constituents. 

Fixed film reactors may have fixed, rotating, or fluidized bed 
media. In a fluidized bed reactor, the biomass is fluidized by air 
forced up through the reactor. In a trickling filter, the influent 
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wastewater is distributed over fixed media on which microbes 
are attached. Rotating biological contractor employ 
microorganisms attached to a fixed medium which is rotated 
through the ground water in a covered reactor. 

Initial Screening: These treatment methods will be considered 
for further review, based on the higji level of degradable organics 
in the shallow ground water. These treatment methods require 
stable operating conditions and are suitable for dilute aqueous 
waste. This process is more suitable for nonaromatic and cyclic 
hydrocarbons, rather than for aromatic hydrocarbons, 
chlorinated aliphatics, and nitro-substituted organic compounds. 
Heavy metals and certain organic chemicals may be harmful to 
the microorganisms. 

2.5.7.2 Physical/Chemical 

2.5.7.2.1 Chemical Precipitation 

Descript ion: Chemical precipitation processes for metals 
removal consist of adding a chemical precipitant (i.e., coagulant) 
such as a metal hydroxide or sulfide to the metal-containing 
water, mixing the two components, flocculating the slurry to 
encourage settleable solids formation, and solids separation to 
settle precipitated solids from the liquid stream. Synthetic 
polymers may be added to the slurry to aid in solids settling. 
Because the process results in the formation of insoluble metal 
s£dts, sludge is generated in the process that must be dewatered 
further if land disposal of the sludge is planned. Chemical 
coagulants and polymers are available in liquid or solid form for 
subsequent dissolution or injection into the ground water to be 
treated. 

Initial Screening: Trace levels of pesticides and non-volatile 
organics and PCBs could be removed to some degree in this 
manner. The process is limited by the fact that not all metals 
have a common optimum pH at which they precipitate. 
Chelating and complexing agents can interfere with the 
precipitation process. This technology is retained for further 
evaluation as a possible pretreatment or polishing step, since 
removal of suspended solids is necessary. 

2.5.7.2.2 Thickening/Dewatering 

Description: Thickening is a procedure used to increase the 
solids content of sludge by removing a portion of the liquid 
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fraction by such unit processes as centrifugation, filtration or 
gravity thickening, often in combination. 

Thickening of sludges followed by transportation to a 
commercial TSD for further treatment and disposal will avoid 
construction and operation of dewatering equipment. An option 
is available in New Jersey for disposal of these liquid sludges. 

Initial Screening: Since thickening of water treatment sludges 
will significantly reduce volumes of sludges, this technology 
process system is retained. Further reduction of water content 
via dewatering may be cost effective, and will be necessary prior 
to landfill disposal of sludges, 

2.5.7.2.3 Immobilization-Polymerization 

Description: In pol5anerization, catalysts are used to convert a 
monomer or a low-order pol5aner of a particular compound to a 
larger chemical multiple of itself. Often, such large pol5rmers 
have greater chemical, physical and biological stability than the 
monomers (or dimers or trimers) of the same chemical. 

Initial Screening: This technology is effective on organics, 
including certain aromatics, aliphatics, and oxygenated 
monomers (e.g., styrene, vinyl chloride, isoprene, and 
acrylonitrile). The process is generally limited to nonaqueous, 
rather than aqueous streams. This process option will not be 
considered further since, at this site, aqueous streams are of 
concern. 

2.5.7.2.4 Neutralization 

Description: Neutralization is the process of changing the 
constituents in an ionic solution until the number of hydrogen 
ions (H+) present balances the number of hydrojq^l (0H-) ions 
present. Neutralization is used to treat acid and alkali wastes, 
sludge/soils and/or ground water in order to eliminate or reduce 
their reactivity and corrosivity. 

Initial Screening: The shallow ground water found at the site is 
not characteristically acidic or basic. Neutralization could be 
employed following a treatment process that altered pH of the 
ground water significantly, such as chemical precipitation. This 
technology will be retained for further examination as a 
pretreatment or polishing step. 
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2.5.7.2.5 Chemical Oxidation 

Description: The chemical oxidation process consists of adding 
an oxidizing agent, such as hydrogen peroxide, Fenton's reagent, 
ozone, or h3^ochlorite (sometimes in conjunction with catalysts 
or ultraviolet radiation) to a waste stream to convert organics to 
more highly oxidized intermediates or ultimately to carbon 
dioxide and water, depending on the oxidant used. Partially 
oxidized intermediates may be more or less readily treatable or 
toxic than parent compounds, depending on the reaction 
pathways followed. 

Initial Screening: This process has been applied to a variety of 
organic compounds, particularly chlorinated ethenes, phenoUcs, 
and other aromatics; metals are not removed by this process. 
This technology process option is applicable to ground water at 
the site and will be retained for further review, 

2.5.7.2.6 Dehalogenation 

Description: Chemical dehalogenation processes currently used 
involve the addition of sodium- or potassium-based reagents to a 
solution containing halogenated organics to convert those 
organics to £in inorganic halide and a nonhalogenated organic. 
Several proprietary processes that use an organometallic reagent 
such as sodium polyethylene glycol to effect the halogenation are 
available. 

Initial Screening: These processes sure most effective on 
compounds in nonaqueous solution at a water content of less 
than 500 ppm. The exothermic process, a modified Wurtz 
reaction at ambient temperatures, is carried out under a 
nitrogen blanket (PPM, Inc. 1987). In the Wurtz reaction, alkyl 
halides react with a metal to form a nonhalogenated organic and 
a metal salt. Because of the limitation on solution water content, 
this process option is inefficient for ground water at the site and 
will not be considered further. 

2.5.7.2.7 Critical Fluid Extraction 

D e s c r i p t i o n : Critical fluids are condensed gases and 
supercritical fluids (e.g., carbon dioxide, freon, and propane), in 
the vicinity of their critical points. The process of critical fluid 
extraction involves solvent extraction of ground water 
constituents and subsequent separation of the solvent and 
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organics, with reuse of the solvent. A liquid feed such as ground 
water enters near the top of an extractor, while solvent is fed 
countercurrently into the bottom. At or near the gas's critical 
point (usually ambient temperature and several hundred psi), 
the organics in the ground water dissolve into the solvent. 
Organic-laden extract is removed from the top of the column, 
while clean water leaves through the bottom. The extract then 
proceeds to a separator, where pressure is decreased, allowing 
the organics to separate from the solvent. Processed solvent is 
recycled to the extractor. 

Initial Screening; Examples of organic compounds that can be 
extracted economically from ground water using the critical-
fluid system include chlorinated hydrocarbons, phenols, benzene 
and benzene derivatives, alcohols, ketones, acids, oils and 
greases. The technology is economically cost-competitive at 
organics levels between 1,000 ppm and 300,000 ppm, Metals 
are not removed by this process. Because of the elevated 
organics levels in site ground water, this technology process 
option will be considered further. 

2.5.7.2.8 Ion Exchange 

Description: Ion exchginge is a unit process by which ions of a 
given species are displaced from an insoluble exchange material 
by other soluble ions that have a greater affinity for the resin. 
Ion exchangers are usually of the downflow, packed-bed column 
type. Regeneration of the resin is accomplished by passing a 
concentrated brine or acid/base solution in upflow mode 
through the spent resin bed. 

Initial Screening: The ion exchange process is used for the 
removal of inorganics. Organics are not effectively removed by 
this process. High concentrations of influent dissolved or 
suspended solids, or the presence of biological solids can 
inhibit, foul, and/or subsequently plug the resin columns. Use of 
this technology at the site would require substantial 
pretreatment. This process option will, therefore, not be 
considered further. 

2.5.7.2.9 Coagulation, Flocculation, Sedimentation 

Description: This is a combination of three processes for the 
removal of solids in water. Sedimentation is a gravity settling 
process which allows more dense solids to accumulate at the 
bottom of a clarifier or other settling vessel. Coagulation and 
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flocculation are treatments used to enhance sedimentation. 
Coagulation employs chemicals added to the solution to combine 
small dispersed particles into larger suspended solids. 
Flocculation is a slow mixing process that encourages 
agglomeration of suspended solids so that the resultant particles 
are too large to remain in suspension and so settle out of the 
water. 

Initial Screening: These processes are used primarily for the 
removal of suspended solids. OrgEinics and dissolved inorganics 
require treatment via other processes. These processes are an 
integral part of the chemical precipitation treatment option 
described earlier. Thus, these processes will not be considered 
further as a separate ground water treatment option but are 
retained as possible pretreatment or polishing steps. 

2.5.7.2.10 Granular Activated Carbon Adsorption 

Description: Carbon adsorption involves contacting a waste 
stream with granular carbon, usually by flow through a series of 
packed bed reactors. Molecular adsorption onto granular 
activated carbon (GAC) occurs through physical and/or chemical 
forces in which molecules are held on the surfaces of the carbon 
particle. Activated carbon's favorable adsorptive properties are 
related to its large, available surface area. Contaminants are 
removed from the waste stream and adsorbed from the liquid 
phase onto and into the solid carbon phase pore structure. 
Larger, more highly branched, less soluble compounds are most 
readily adsorbed. The degree to which carbon adsorption can be 
used to remove contaminants from a waste stream is dependent 
on the specific compounds to be removed, the concentrations of 
other organics in the stream, and the choice of carbon material. 

Initial Screening: GAC is suitable for treating a wide range of 
organics over a broad concentration range. It is not abnormally 
affected by changes in flow rate and is not adversely affected by 
toxic compounds. However, it is quite sensitive to oil and 
grease, suspended solids, and iron/manganese concentrations, 
since these substances accumulate on the carbon surface and can 
hinder adsorption of organics. Although activated carbon is not 
primarily considered a treatment for the removal of metals, 
some adsorption of metals can occur during activated carbon 
treatment. GAC is known to show poor removal efficiency for 
ketones, which are present in the ground water. This process 
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option is retained for further evaluation as a possible 
pretreatment or polishing step. 

2.5.7.2.11 Steam Stripping 

Descript ion: Steam stripping consists of passing steam 
countercurrent to a preheated ground water stream in a packed 
tower to strip organics into the vapor phase. The overheads 
from the column are routed to a condenser, which can be cooled 
using ground water in a non-contact mode. From the 
condenser, the condensate flows to a decanter where the 
organic layer is drawn off and the bottoms are routed to the 
stripper tower influent. Effluent from the stripping tower can 
be routed to a polishing treatment or discharge. Variations of 
steam stripping may involve low, moderate, or high vacuum (i.e., 
negative pressure) stripping. By maintaining the stripping 
column at a negative pressure, more efficient stripping of 
organics at lower temperatures can be achieved, thereby 
reducing the cost of energy required to heat the influent ground 
water to the desired operating temperature. 

Initial Screening: Steam stripping has been shown to be 
effective at removing a wide variety of organic substances; 
however, metals present in the ground water would not be 
removed by this process. The stesun stripping process requires 
minimal air pollution control devices on the condenser vent to 
eliminate organic emissions. This process option is retained for 
further evaluation. 

2.5.7.2.12 Air Stripping 

Description: Air stripping to remove organics from water is 
performed by passing air through the water to facilitate transfer 
of volatile organics from the liquid phase to the gas (i.e., air) 
phase. These volatiles are then removed in the stripper off-gas. 
The degree to which stripping is successful at removing volatiles 
from a liquid stream depends on the volatility of the compounds 
present, the volumetric ratio of air to water flow, the surface 
area of the air/liquid interface, and the temperature at which 
stripping is conducted. Three methods of air stripping are 
prevalent: diffused aeration, mechanical aeration, and packed or 
spray tower stripping. Packed tower stripping is most widely 
used. 

Initial Screening: VOC air emissions from the stripper off-gas 
would most likely require further treatment by fume 
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incineration or vapor phase carbon to maintain acceptable air 
quality standards, given the elevated levels of organics in the raw 
ground water. Though air stripping removes some organics it is 
not effective for removal of metals or non-volatile organic 
constituents; ketones are not readily strippable. Such 
compounds must be removed by other means. Thus, air 
stripping will be considered in combination with other 
treatment processes. 

2.5.7.2.13 Filtration 

Description: Filtration is a process of separating and removing 
suspended solids from a liquid by passing the liquid through a 
porous medium. The porous medium may be a fabric (e,g., paper 
or cloth), a screen, or a bed of granular material. The filter 
medium may be pre-coated with a filtration aid such as ground 
cellulose or diatomaceous earth. Fluid flow through the filter 
medium may be accomplished by gravity, by inducing a partial 
vacuum on one side of the medium, or by exerting a mechanical 
pressure on a dewaterable sludge enclosed by filter media. 

Initial Screening: Filtration is used primarily as a pretreatment 
process or polishing step. It is frequently employed In concert 
with chemical precipitation to aid in the removal of suspended 
metals from solution. This technology process option is 
potentially applicable to the site for pretreatment or polishing. 

2.5.7.2.14 Electrodialysis 

Description: Electrodialysis concentrates or separates ionic 
species contained in a water solution. In electrodialysis, a water 
solution is passed through alternately placed cation-permeable 
and anion-permeable membranes. An electrical potential is 
applied across the membrane to provide the motive force for the 
ion migration. The ion-selective membranes are thin sheets of 
ion exchange resin reinforced by a sjnithetic fiber backing. 

Initial Screening: Problems associated with the process include 
chemical precipitation of salts with low solubility on the 
membrane surface and clogging of the membrane by the residual 
organic matter in water. The process does not remove organics. 
Because of the elevated suspended solids loading in the ground 
water and the potential for fouling of the membranes, this 
process option will not be considered further. 
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2.5.7.2.15 Reverse Osmosis 

Desc r ip t ion : In normal osmotic processes, water will flow 
across a semi-permeable membrane from a dilute salt (i.e., 
dissolved solids) concentration to a more concentrated solution 
until equilibrium is reached, Tlie application of high pressure to 
the concentrated solution side of the membrane will cause this 
process to reverse. This results in solvent flow away from the 
concentrated solution, leaving an even higher concentration of 
salts in solution. The semi-permeable membrane can be flat or 
tubular, bu t regardless of its shape it acts like a filter due to the 
pressure driving force. In application, the dissolved material in 
the stream flows past the membrane, while the solvent, (e.g., 
water), is forced through the membrane's pores. The remaining 
solutes, which, depending on molecular weight, may include 
both organic and inorganic components, do not pass through but 
instead become more and more concentrated on the influent 
side of the membrane. 

Initial Screening: For an efficient reverse osmosis process, the 
chemical and physical propert ies of the semi-permeable 
membrane must be compatible with the waste stream's chemical 
and physical characteristics. Some membranes may be dissolved 
by some wastes. Suspended solids and some organics will clog 
the membrane material. Low-solubility salts may precipitate 
onto the membrane surface. Because of the concentrations of 
organics, dissolved solids, and suspended solids in the shallow 
ground water, extensive pretreatment would be required to 
enable its use. Since many of these concerns are probable at the 
SCP site, this technology process option will not be evaluated 
further. 

2.5.7.3 Thermal Destruction (Incineration) 

Description: Thermal destruction of contaminated ground water 
by incineration involves the oxidation of the organic constituents 
in the water to carbon dioxide and water vapor using an external 
energy source to supply heat for combustion. Most applications 
use fuel oil or natural gas as the external energy source, although 
some use coal or electricity. The important factors in promoting 
thermal oxidation are a high carbon and hydrogen content in the 
waste material, adequate oxygen supply, and a high temperature 
environment. 
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For site remediation, the units considered fall into two 
categories: mobile or transportable units for on-site treatment, 
and off-site units which are owned and licensed by contractors 
to treat wastes transported to the facility, A further general 
description of incinerators is by process type such as liquid 
injection and experimental high temperature (e,g„ plasma arc). 

Initial Screening: Since ground water, which has a low caloric 
value and high specific heat, requires large quantities of fuel for 
combustion, incineration of large volumes of water is generally 
not practical. In comparison with other waste types, the rate of 
thermal destruction of contaminated ground water is limited by 
the capacity of the off-site and on-site units. For this reason, 
incineration of ground water will not be considered further. 

2.5.8 Treatment of Soil/Sludge 

2.5.8.1 Biological Treatment 

2.5.8.1.1 Bioreclamation (In Situ Biodegradation) 

Descr ip t ion: Bioreclamation is a technique for treating 
soil/sludge in situ by microbial degradation. Environmental 
conditions in the soil/sludge are optimized by providing an 
03qrgen source and nutrients, which are delivered to the 
subsurface through an injection well or infiltration system. 
These constituents enhance microbial catabolism or co-
metabolism of organic constituents resulting in the breakdown 
and detoxification of those constituents. 

Initial Screening: Bioreclamation can be expected to reduce the 
concentration of only those organic compounds which are 
amenable to biological degradation in the soil environment. 
Rubble associated with the fill unit may reduce the uniformity of 
percolation of the bioreclamation fluid, however. In addition, 
the elevated levels of xenobiotic organics (e.g., chloroform, 
dichloroethane) present in the soil/sludge may well preclude 
use of in situ bioreclamation methods. The levels of these 
constituents as well as that of heavy metals leads to a conclusion 
that in situ biodegradation should be eliminated from further 
evaluation as a principal soil/sludge treatment process. The 
tank sludge has concentrations of heavy metals which are above 
microbiological toxicity levels, as well. Bioreclamation of the 
tank sludge will not be considered further. 
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2.5.8.1.2 On-Site Biodegradation 

Description: Bioxidation of organic matter in soil/sludge by 
indigenous or added microorganisms can also be accomplished 
by excavation and above ground treatment via three types of 
processes. The biodegradation can be accomplished by 
composting, slurry phase treatment, or solid phase treatment in 
above-ground process units of varying make-up and complexity. 
These technologies are emerging and largely proprietary 
systems developed by various vendors. 

Initial Screening: For the SCP site soil/sludge, due to the 
elevated level of organic chemical contamination, the slurry 
biodegradation process appears to be the only type which could 
potentially have application. Composting and solid state 
biodegradation would be hampered by relatively low mass 
transfer rates. It should be noted that extensive soil/sludge 
characterization data, including pH profiles, humus content 
analysis, morphology description, grain size distribution analysis, 
clay classification, and iron content profiles need to be available 
to assess treatability. E^en with such information, however, the 
soil is such a heterogeneous material that pilot treatability tests 
using site materials would have to be carried out to fully 
determine applicability of these options as a main or principal 
treatment process for the soil/sludge without pre-treatment. 

Since implementation of on-site biodegradation would require 
soil/sludge excavation, classification and extensive mechanical 
processing with a relatively limited chance of success, this 
technology process option is not retained for further evaluation. 

2.5.8.2 Physical/Chemical Treatment 

2.5.8.2.1 Contaminant Extraction 

Description: Contaminant extraction (sometimes called "soil 
washing") involves the application of a solvent solution to soil or 
sludges placed in an above-ground treatment system. Treatment 
consists of flushing or dissolving contaminants from the 
soil/sludge. The used solvent (or extraction fluid) is collected 
and treated to allow recycle of the fluid to the treatment system 
for continued use. 

Contaminant extraction is a physical-chemical process in which 
contaminants in the excavated soil and sludges are transferred 
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to a liquid solvent (or extraction fluid). Transfer occurs by 
dissolution, chelation, or shearing of the contaminants bound to 
a soil or sludge matrix with the use of extraction fluid. The 
exact na ture of the extraction fluid required depends on the 
chemical na ture of the contaminants to be removed and the 
mineralogy of the soil and sludge matrix. Chelating agents (e.g., 
EDTA, DEHA) are commonly used for extraction of heavy metals, 
binding metal ions so that insoluble metal salts cannot form, and 
forcing the chelating agen t /meta l ion complex to go into 
solution. Aqueous surfactants or other organic solvents are used 
for extraction of organics, as the extraction fluid modifies the 
polarity of the organic chemicals (Biotrol 1988). 

Excavated soil/sludge would be mixed with various extraction 
fluids in ba t ch reac tors or would be extracted in a 
countercurrent flow system or a high pressure fluid wash 
system. Each subsequent fluid utilized would be designated to 
extract specific contaminants. More than one extraction stage 
would be required. 

Initial Screening: Contaminant extraction is a potentially useful 
remedia l technology for removing meta l s and organic 
contaminants from both site soil /s ludge and tank sludge. 
Specific extraction fluids and process options to be utilized will 
require investigation/testing through treatability studies. This 
technology process option will be retained for further evaluation. 

2.5.8.2.2 Thickening/Dewatering 

Descript ion: Thickening is a procedure used to increase the 
solids content of sludge by removing a portion of the liquid 
fraction by such unit processes as centrifugation, filtration or 
gravity thickening, often in combination. 

Initial Screening: Thickening is a process option generally 
proposed for wastewater sludges. Remedial investigation results 
(Dames & Moore 1990) show that site soil, sludge and tank 
sludge have solids contents that are sufficiently high so that 
a d d i t i o n a l t h i c k e n i n g / d e w a t e r i n g is u n n e c e s s a r y . 
Thickening/dewatering therefore will be limited to only ground 
water treatment sludges. 

2.5.8.2.3 In Situ Stabilization/Solidification 

D e s c r i p t i o n : This process involves the in si tu mixing of 
cementitious or pozzolanic reagents with a solid or semi-solid 
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parent material with the intent of creating a structurally sound 
matrix. The stabilization/solidification process hydrates most of 
the available water in the parent material and encapsulates 
and/or fixates compounds In the matrix. 

Cementitious stabilization/solidiflcation utilizes alkaline reagents 
similar to portland cement to create bonds between the solid 
particles in the matrix. Pozzolanic stabilization/solidification 
mixes fine silicate reagents similar to fly ash with or without 
alkaline additives (lime) to create the bonds. Stabilization/ 
solidification contractors have developed proprietary additives to 
this process which serve as chelants or chemical precipitants. 
These additives would assist in chemically binding contaminants 
in the final matrix. Organics and metals c£in be physically bound 
in the matrix. 

The in situ mixing of the reagents into the solid or semi-solid 
parent material can be accomplished using one of the three 
techniques described below: 

• Auger mixing, utilizing a cluster of augers that are drilled 
into the parent material. Reagents are injected while the 
augers mix the materials together. 

• Injector mixing, utilizing a group of injectors which are 
forced into the parent material. While the injectors are 
withdrawn, they are moved back and forth, introducing 
and mixing the reagents. 

• Mechanical mixing, utilizing t3rpical excavation/mixing 
equipment, which digs up the parent material and mixes 
in the reagents, which are added from the surface. 

In i t ia l S c r e e n i n g : In s i tu cement i t ious or pozzolanic 
stabilization/solidification has been utilized in numerous areas 
a n d h a s b e e n s h o w n to be effective for t h e 
stabilization/solidtfication of solid and semi-solid material. The 
final stabilized mater ial usual ly shows high unconfined 
compressive strengths similar to those of a soil cement mix. 

Limitations of this technique include the ability of the contractor 
to mix the reagent effectively with the in situ material due to the 
content of rubble on the site, the potential interference in the 
cementitious or pozzolanic bond caused by the elevated organic 
content, and quality control and quality assurance of the final 
stabilized material. This technology process option will be 
retained for further consideration. 
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2.5.8.2.4 On-Site Stabilization/Solidification 

D e s c r i p t i o n : This process Involves the on-site mixing of 
cementitious or pozzolanic reagents with a solid, semi-solid, or 
liquid parent material with the intent of creating a structurally 
sound matrix. The stabilization/solidiflcation process hydrates 
some of the available water in the pa ren t mater ial and 
encapsulates and/or fixates compounds in the matrix, 

Cementitious solidification/stabilization utilizes alkaline reagents 
(similar to portland cement) to create bonds between the solid 
particles in the matrix, Pozzolanic stabilization/solidification 
mixes fine silicate reagents (similar to fly ash) with or without 
alkaline additives (e.g.. lime) to create the bonds. Stabilization/ 
solidification contractors have developed proprietary additives to 
this process which serve as chelants or chemical precipitants. 
These additives would assist in chemically binding contaminants 
in the final matrix. Organics and metals can be physically bound 
in the matrix. 

The on-site mixing of the parent material with the additive 
reagents is usually accomplished by one of the two methods 
outlined below: 

• Pug mill mixing, utilizing a constant feed process of 
reagent and parent material into a mill mixer. The 
stabilized material can then be loaded and transported for 
disposal. Pug mill mixing is usually employed for larger 
overall quantities. 

• Ba tch mixing, uti l izing typical excava t ion /mix ing 
equipment. The mixing is performed in a defined area 
(i. e., pit. mixing s lab, or container) and is t hen 
transported for disposal. Batch mixing is usually used for 
smaller stabilization quantities. 

Ini t ia l Sc reen ing : On-si te cement i t ious or pozzolanic 
stabilization/solidification has been utilized in numerous areas 
a n d h a s b e e n s h o w n to be effective for t h e 
stabilization/solidification of solid, semi-solid, and liquid 
material. The final stabilized material usual ly shows high 
unconfined compressive strengths similar to a soil cement mix 
and has been shown to pass a variety of leaching tests. 

Limitations of this technology include the potential interference 
in the cementitious or pozzolanic bonding caused by the elevated 
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organic content, and the size of the rubble particles that might 
need pre-treatment (i, e,, crushing, screening). This technology 
process option is potentially applicable for use on the site and 
will be evaluated further. 

2.5.8.2.5 Catalyzed Resin Stabilization/Solidification 

Description: Soil/sludge stabilization with catalyzed resins 
involves the mixing of soil materials with organic polymers in 
order to stabilize the soil/sludge into a solid mass. The process 
results in a dense, impermeable solid. 

Initial Screening: The degree of immobilization, or decreased 
rate of metals leaching into the environment following 
treatment, using polymerization and stabilization/solidification 
provides more permanent immobilization of metals, by resisting 
environmental conditions which might cause metals to leach 
from the matrix. Large quantities of the additives are required, 
however, to stabilize/solidify small quantities of soil/sludge. This 
technology process option will be retained for further review. 

2.5.8.2.6 In Situ Immobilization - Chelation 

Description: This process involves the in situ mixing of organic 
llgands with a parent material (solid or liquid) to immobilize 
metals by chelation. Chelation is the formation of a compound by 
the union of a metal ion with a non-metallic ion or molecule 
called a ligand or complexing agent. The most common metal 
ions immobilized through chelation are cobalt, platinum, iron, 
copper, and nickel, which form highly stable compounds. 

The chelation could be used alone or in combination with other 
remedial technologies. The in situ application of the chelation 
reagents could be accomplished through the incorporation of 
the ligand in the reagents of a stabilization/solidification mix, or 
the application of a liquid ligand reagent through a soil flushing 
system. 

Initial Screening: The application of a chelation agent would not 
be utilized as a sole remedial action in an in situ remediation. 
The probable application of chelation would be the inclusion of a 
ligand in the reagent compounds of a stabilization/solidiflcation 
mix (e.g., proprietary additive). 

Limitations of chelation alone include the potential interference 
of the ligand reagents caused by the elevated organic content, 
and the overall limitation of the technology in that it is most 
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appl icable only to meta l s and will no t a s s i s t in the 
immobilization of organics. This technology process option by 
itself will not be considered further. 

2.5.8.2.7 On-Site Immobilization - Chelation 

Description: This process involves the on-site mixing of organic 
llgands with a psirent material (solid or liquid) to immobilize 
metals by chelation. Chelation is the formation of a compound by 
the union of a metal ion with a non-metallic ion or molecule 
c£dled a ligand or complexing agent. The most common metal 
ions immobilized through chelation are cobalt, platinum, iron, 
copper, and nickel which form highly stable compounds. 

The chelation could be used alone or in combination with other 
remedial technologies. The on-site application of the chelation 
reagents could be accomplished through the incorporation of 
the ligand in the reagents of a stabilization/solidification mix, or 
the application of a liquid ligand reagent through a contaminant 
extraction system. 

Initial Screening: The application of a chelation agent would not 
be utilized as a sole remedial action in an on-site remediation. 
The probable application of chelation would be the inclusion of a 
ligand in the reagent compounds of a stabilization/solidification 
mix (e.g., proprietary additive) or as a step in a contaminant 
extraction process. 

Limitations of this technique include the potential interference 
of the ligand reagents caused by the elevated organic content, 
and the overall limitation of the technology in tha t it is most 
appl icable to meta ls only and will not a s s i s t in the 
immobilization of organics. This technology process option by 
itself will not be considered further, 

2.5.8.2.8 In Situ Soil Flushing 

Descr ip t ion: Soil flushing is a technology process option in 
which contaminant extraction is conducted in situ. As discussed 
previously, contaminant extraction involves the application of a 
solvent solution to dissolve or flush contaminants from soils and 
sludges, and the subsequent collection and processing of the 
spent extraction solution. Soil flushing is a physical-chemical 
process in which chemical compounds in the soil and sludges 
are transferred to a liquid solvent (or extraction fluid) which has 
been applied to the surface and allowed to percolate downward. 
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or is pumped into the soil/sludge and allowed to saturate the 
subsurface prior to gravity drainage and removal of fluids. Well 
points or subsurface drains or other collection systems must be 
installed to collect the extraction fluid. Water is generally 
evaluated as the extraction fluid, although dilute acids or bases, 
chelating agents, aqueous surfactant solutions, or organic 
solvents may be needed for application of this technology to site 
soil and sludge treatment. 

The basic principle behind soil flushing is that, upon contact of 
the soil/sludge with certain extraction fluids, the chemical 
bonding between the compounds and the soil/sludge particles 
can be broken. The exact nature of the extraction fluid required 
depends on the chemical nature of substances to be removed 
and the mineralogy of the soil. Each fluid utilized would be 
designated to extract specific contaminants. More than one 
extraction stage may be required. 

Initial Screening: Soil flushing is a potentially applicable 
technology process option for remediation of site soil and sludge 
and will be evaluated further. 

2.5.8.2.9 Mechanically Enhanced Volatilization 

D e s c r i p t i o n : Mechanically enhanced volatilization is 
accomplished by physically disturbing the soil/sludge using 
construction-type equipment, thereby allowing disaggregation 
and aeration of contaminants through contact with atmospheric 
oxygen. This method can be performed on soil/sludge as deep 
as the equipment can reach. 

Initial Screening: Soil and sludge containing volatile 
constituents can be successfully aerated and volatilized. 
Emission controls will be required to contain and treat the 
aerated volatile constituents. This technology process option 
will be retained for further evaluation. 

2.5.8.2.10 Low Temperature Thermal Stripping 

Description: Thermal stripping of soil/sludge is achieved by 
applying sufficient heat to drive off volatile and semi-volatile 
organic contaminants. The organics-laden off-gas may be treated 
directly in a fume incinerator. 

One variation of the process train utilizes twin hollow-flight 
screw augers to heat the soil to approximately 300 degrees 
Centigrade. The heat is supplied by hot oil which is continuously 
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pumped through the interior of the screw shafts, the screw 
flights, and a hollow annulus in the screw trough. The oil is 
heated in an electrical heating system that is part of the mobile 
unit. The organic contaminants stripped or desorbed from the 
soil are incinerated in a direct flame incinerator (Whittaker and 
Amdurer, 1988). The incinerator operates at 1,000 degrees 
Centigrade with a two-second residence time to provide high 
destruction efficiencies of the organics in the off-gas. 

Initial Screening: The thermal soil stripping process is ideally 
suited for highly volatile organic contaminants; the process may 
also be applied successfully to semi-volatile compounds, 
including PCBs, if the soil/sludge is heated to sufficiently high 
temperatures. Low temperature thermal stripping of soil has no 
capability to remove non-strippable compounds, however. With 
the exception of mercury, metals are not removed by thermal 
stripping of soil. The reason for the process's effectiveness, or 
lack thereof, is that the mass transfer of the organic compounds 
from the soil to the gas phase is dependent upon the vapor 
pressure of the organic compounds. If an organic compound has 
little or no vapor pressure at the operating temperature of the 
treatment unit, the organic compound will not be removed from 
the soil. Since this technology is applicable to numerous 
soil/sludge contaminants, it will be retained for further 
evaluation. 

2.5.8.2.11 Vitrification 

Description: In situ vitrification is the conversion of soil/sludge 
into a durable glassified form by melting with electrical heat. 
Four electrodes are inserted into the soil/sludge in a square 
pattern approximately 20 feet to a side. A small quantity of a 
mixture of graphite and glass frit is placed between the 
electrodes on the surface to provide a conductive path for the 
initial electric current. As the electric current is passed 
between the electrodes, the internal resistance of the 
conducting medium causes temperatures to rise to upwards of 
2,000 degrees Centigrade, resulting in the melting of adjacent 
soils. 

The soil becomes conductive as it melts, allowing the molten 
zone to continue to grow downward and outward. Organic 
materials become p3n-olyzed and diffuse to the surface. Inorganic 
materials are thermally treated, melted, or encapsulated within 
the glass form. The resulting vitrified mass is similar in 
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composition and weathering characteristics to obsidian, a 
natural glass-like material. The vitrified mass is expected to 
maintain its integrity for at least 10,000 yeeirs (University of 
Massachusetts 1988), An off-gas hood Is included as part of the 
process in order to collect any off-gases, provide a chamber for 
combustion of pjnrolyzed organics, and serve as a support for the 
four electrodes embedded in the soil. 

Initial Screening: At temperatures of up to 2,000 degrees 
Centigrade, in situ vitrification will destroy organic contaminants 
and fuse inorganic contaminants and debris in place. For this 
reason, this technology is a viable option and will be retained for 
further evaluation. 

2.5.8.2.12 Encapsulation 

Description: Encapsulation is the process by which hazardous 
wastes are physically enclosed by a s)nithetic encasement to 
facilitate environmentally sound transport, storage, and disposal 
of the wastes. Severely contaminated wastes or damaged or 
corroded containers may require encapsulation with fiberglass, 
polyethylene, or an overpack. 

Initial Screening: The tank may require encapsulation for 
disposal options in which treated sludge remains in the tank, as 
Dames & Moore (1990) indicates the structural integrity of this 
tank is suspect. For this reason, this technology process option 
will be retained for further evaluation. 

2.5.8.2.13 In Situ Soil Vacuuming 

Description: In situ soil vacuuming (vacuum extraction) consists 
of a network of air withdrawal (or vacuum) wells Installed In VOC 
contaminated, unsaturated portions of the soil and sludge, a 
pump and manifold system for applying a vacuum to the series of 
wells, an In-line water removal system, and a vapor-phase carbon 
adsorption system for VOC capture or a fume incineration 
system for VOC destruction. VOCs with vapor pressures of at 
least 1 mm Hg at ambient soil temperatures (55 to 60 degrees 
Fahrenheit) on the soil particle and debris surface accumulate In 
the passing air stream and are removed through the withdrawal 
wells. 

In some systems, air injection wells are also employed at the 
periphery of the contaminated zone to simultaneously force an 
airflow through the soil from edge to center, to aid in stripping 
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of the VOCs. By not relying solely on vacuum for airflow through 
the soil, negative pressure that the air withdrawal well system 
must draw is reduced. The result Is decreased energy costs for 
operation of the system. Some form of nearly impervious surface 
cover is utilized, as well, to ensure that airflow pathways are 
nearly horizontal. 

Initial Screening: In situ vacuuming systems are not effective on 
metals or semivolatile compounds with low vapor pressures or 
high water solubilities. Moreover, soil moisture has an 
important negative effect on system VOC withdrawal efficiency; 
thus dewatering of the soil/sludge would Initially be required. 

A system consisting solely of air withdrawal wells could also 
possibly vacuum more than simply VOCs, due to the high 
negative pressure requirements. The non-aqueous phase liquids 
present in the fill could be taken up, plugging the wells and 
requiring extensive cleaning maintenance. A system consisting 
of air injection and withdrawal wells utilizes minimal vacuum 
and thus NAPL vacuuming problems would be limited. Vacuum 
extraction will be retained for further review. 

2.5.8.3 Thermal Destruction 

Thermal destruction, or incineration, of soil/sludge is a 
treatment method that uses high temperature oxidation under 
controlled conditions to degrade a waste material into by
products that include carbon dioxide, water vapor, inert ash, 
nitrous oxides, sulfur dioxide, and hydrogen chloride gas. The 
last three tjrpes of by-products are considered hazardous 
materials, which must be removed via air pollution control 
devices if found in the gases at concentrations exceeding 
regulatory requirements. The Incineration process can be 
controlled to provide the optimum temperature, residence time, 
turbulence, and oxygen supply required for adequate destruction 
of organics. Inert inorganic constituents in the waste are 
released from the operation in two ways: solids and relatively 
nonvolatile materials are discharged as ash; volatile constituents 
and some carry over solids (e.g., fly ash) are vented to the 
atmosphere with the exhaust gases. Ash disposal from 
Incineration will depend on the nature of the ash constituents 
and could include direct disposal of nonhazardous materials or 
treatment and disposal of hazardous ash. For the soil/sludge 
under study, the ash could contain metals, chlorides, and a 
minute quantity of untreated organic material. 
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Exhaus t gases from an incinerator may be treated prior to 
release. Treatment usually involves an initial water quench (to 
reduce the exhaus t t empera tu re to below 300 degrees 
Fahrenheit and result in the precipitation onto fly ash of exhaust 
gas consti tuents tha t have volatilized, followed by particulate 
removal with emission control devices such as fabric filters, high 
energy wet scrubbers, or electrostatic precipitators. An acid gas 
fume scrubber miay also be present to remove the acid fumes 
resulting from halogenated organic combustion. 

For site remediation, available uni ts considered fall into two 
categories: mobile or transportable units which are used for on-
site treatment, and off-site units which are owned and licensed 
by contractors to treat wastes transported to the facility. 

2.5.8.3.1 Mobile and Transportable Incinerators 

Description: Mobile and transportable Incinerators are of the 
rotary kiln or infrared type consisting of two combustion 
chambers . The primary chamber is the main combustion 
chamber for oxidizing organics. In the process, the feed is 
introduced into the primary chamber where the waste is heated 
to operating temperature and maintained at that temperature for 
a specific period of time depending upon the waste type. The 
secondary combust ion chamber or af terburner provides 
additional retention time for the destruction of organic vapors 
that may have escaped the primary unit before oxidation was 
complete. The capacity of typical uni ts is approximately 15 
million BTU per hour, with residence times ranging from 30 to 
60 minutes when burning soil/sludge. The primary combustion 
chamber operates within the range of 1.500 to 3.000 degrees 
Fahrenhei t ; the secondary chamber operates above 2.000 
degrees Fahrenheit. Energy for both chambers is supplied using 
gas or oil for rotary kilns and electrical power for the primary 
chamber of the infrared units . These units are equipped with 
solids crushing equipment and solids transfer feeders. In 
addition, these uni ts are equipped with ash quenching and 
transfer systems. Exhaust vapors are quenched, particulates are 
removed with fabric filters or high energy scrubbers , and 
exhaust gases are scrubbed for acid fumes. 

Initial Screening: These uni ts are potentially suitable for the 
soil/sludge to be treated. Applicability to soil/sludge containing 
heavy metals will have to be evaluated. This technology process 
option will be retained for further evaluation, 
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2.5.8.3.2 Rotary Kiln Incinerators 

Descript ion: Rotary kiln Incinerators typically consist of 
cylindrical shells with refractory (i.e., heat resistant) linings. 
The shells are mounted such that they rotate on a slightly 
inclined plane. These units utilize gas, oil. or in some cases 
pulverized coal as an energy source. Waste feed to the kiln is 
either concurrent, in which the burner is at the same end as the 
feed, or countercurrent, in which the burner is located at the 
point of ash removal. Incineration is achieved by either normal-
rate thermal oxidation, which is Initiated only by heat in the 
presence of oxygen, or by catalytic oxidation. Combustion 
chamber temperatures can range from 1,500 to 3,000 degrees 
Fahrenheit, with residence time varjdng from seconds to an hour 
depending on the waste being incinerated (liquid, gas, or solid). 
Secondary chambers operate at a few seconds residence time 
and at temperatures above 2.000 degrees Fahrenheit. 

Units are equipped with elaborate solids feed and ash systems. 
Exhaust control systems usually include quenching, particulate 
removal, and acid fume scrubbing. 

Initial Screening: These units are potentially suitable for the 
soil/sludge to be treated. Applicability to soil/sludge containing 
metals will have to be evaluated. This technology process option 
process option will be retained for further evaluation. 

2.5.8.3.3 Fluidized Bed Incineration | 

Description: A fluidized bed incinerator is a vessel containing an 
inert, heated, granular material, such as sand, and an afterburner 
for final gas combustion. Waste material Is shredded and 
injected into the incinerator at the top of the sand bed. The bed 
is fluidized by oxygen-suppljrtng air which is pumped through 
the bed. The fluldization air is preheated and maintains 
turbulence in the bed necessary to mix the feed with the heated 
bed material. The resulting intimate contact between the bed 
material and feed results in volatilization of organics in the feed 
and subsequent oxidation. Products of incomplete combustion 
(PICs) escaping the fluidized bed are oxidized to carbon dioxide 
and water vapor in the afterburner. Combustion chamber 
temperatures range from 1.800 to 2.200 degrees Fahrenheit in 
the primary and afterburner. 
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Exhaust control systems usually Include quenching, particulate 
removal, and acid fume scrubbing. 

Initial Screening: These units £u:e potentially suitable for the 
soil/sludge to be treated. Applicability to soil/sludge containing 
metals will have to be evaluated. This technology process option 
will be retained for further evaluation. 

2.5.8.3.4 Infrared Incineration 

Description: Infrared incineration employs an electric, infrared 
radiation source to provide energy for thermal oxidation of waste 
materials. Solid wastes are first shredded and placed on a 
conveyor at a selected thickness and moved through the infrared 
heating modules. Rotary rakes mix the waste material to ensure 
adequate exposure to the heating elements and release trapped 
gases. The heat provided volatilizes contaminants and oxidizes 
them as the waste materials move through the primary 
combustion chamber. Exhaust gas is passed through an 
afterburner for destruction of any remaining volatile organics. 
Combustion temperatures range from 1,500 to 2,200 degrees 
Fahrenheit in the primary chamber and afterburner. 

Exhaust control systems usually include quenching, particulate 
removal, and acid fume scrubbing. 

Initial Screening: These units are potentially suitable for the 
soil/sludge to be treated. Applicability to soil/sludge containing 
metals will have to be evaluated. This technology process option 
will be retained for further evaluation. 

2.5.8.3.5 Multiple Hearth Incineration 

Descript ion: A multiple hearth incinerator consists of a 
refractory lined steel shell, a rotating central shaft, a series of 
solid flat hearths, a series of rabble arms with teeth for each 
hearth, and a waste feeding and ash removal system. They are 
sometimes equipped with afterburners and liquid waste burners. 
These incinerators are typically used for treating municipal 
sludge. The sludge is introduced at the uppermost hearth 
where it is heated £ind moisture is driven off. The rabble arms 
and teeth agitate the sludge and push it through openings to the 
next hearth below. In the process, moisture is driven off as the 
sludge heats until it finally ignites in the lower hearths. 
Operating temperatures range from 1,400 to 1,800 degrees 
Fahrenheit with long residence times. Although this incinerator 
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can be used for disposal of a variety of wastes Including liquids, 
gases, and solids, they are best suited for solids Incineration. As 
with all other Incinerators they can be equipped with complex 
exhaust control systems include quenching, particle removal, 
and acid fume scrubbing. 

Initial Screening: These units are potentially suitable for the 
soil/sludge to be treated. Applicability to soil/sludge containing 
metals will have to be evaluated. This technology process option 
will be retained for further evaluation. 

2.5.8.3.6 Pyrolysis 

Description: Pjrrolysis is the chemical decomposition of waste 
brought about by heating the material in the absence of oxygen. 
The system involves the use of two combustion chambers. In the 
primary chamber, the wastes are heated, separating the volatile 
components (e.g.. combustible gases, water vapor, metals) from 
the nonvolatile char and ash (e.g.. minerals, metals, salts). The 
secondary chamber or afterburner oxidizes volatile organics 
under the appropriate oxygen, temperature and detention time 
conditions. Temperature in the pyrolysis (primary) chamber is 
controlled by the addition of auxiliary fuel or electric power. 
P3n:olysls incinerators can be designed for batch burning of 
drummed or containerized material or continuous processing of 
bulk wastes. Combustion temperatures range from 1.500 to 
3,000 degrees Fahrenheit. The upper end temperatures have 
been used in test units which, in addition to destroying organics, 
liquify the nonvolatile components of the waste yielding a 
nonhazardous glass matrix for disposal. 

Initial S c r e e n i n g : This technology is used to treat viscous 
liquids, sludges, solids, high-ash material, salts , metals and 
halogenated wastes tha t are not conducive to conventional 
incineration. This technology will be considered in further 
evaluations. 

2.5.9 Disposal of Shallow Ground Water 

2.5.9.1 Discharge to POTW 

Description: In this option, ground water would be routed to the 
Bergen County Utility Authority's Publicly Owned Treatment 
Works (BCUA POTW). following treatment to comply with the 
facility's pretreatment standards. Discharge to the POTW would 
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be via existing sewer Unes under the jurisdiction of the Carlstadt 
Sewerage Authority, 

Initial Screening: At present, this option is feasible, assuming 
that the POTWs pretreatment requirements can be met. This 
option will be retained for further evaluation. 

2.5.9.2 Off-Site Disposal 

Description: This option entails off-site hauling of ground water 
treated to the levels necessary for acceptance at an approved off-
site treatment, storage, and disposal (TSD) facility. 

Initial Screening: This measure is potentially applicable, 
provided that the necessary pretreatment standards are met. 

2.5.9.3 Discharge to Peach Island Creek 

Description: In this disposal option, ground water treated to 
New Jersey Pollutant Discharge Elimination System (NJPDES) 
standards would be directly discharged to the Peach Island 
Creek. 

Initial Screening: This disposal option is feasible assuming that 
NJPDES toxic effluent limits can be met. This option will be 
retained for further evaluation. 

2.5.9.4 Reinjection 

Description: Reinjection is defined as the pumping or gravity 
flow of treated ground water back into an aquifer through 
injection wells. It Is different than soil flushing or in situ soil 
washing which involve spreading and percolation of treated 
water into the soil mantle. The primary purpose of reinjection 
is to ensure recharge of an aquifer or to flush an aquifer. 

Initial Screening: The only aqutfer in the fill unit is the shallow 
water table. There is no reason to recharge this shallow water 
table, so reinjection is not retained for further evaluation. 

2.5.9.5 Reuse on Site 

Description: Ground water reuse on site would consist of 
utilizing treated shallow ground water as feed water for remedial 
alternatives associated with treatment of soil/sludge. Assuming 
the treated shallow ground water was amenable for use as raw 
feed water, a portion of the effluent could be diverted into an on-
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site soil flushing system network. The remaining flow would be 
discharged to Peach Island Creek or to BCUA/POTW, 

Initial Screening: Partial recharge on site for flushing is feasible, 
provided that a soil/sludge flushing system is in place. This 
option will no longer be discussed, however, as reuse of treated 
shallow ground water on-site will be considered in the remedial 
design phase only, 

2.5.10 Disposal of Soil/Sludge 

2.5.10.1 Off-Site Disposal Facility 

Descript ion: Off-site disposal entails transporting excavated 
contaminated soil/sludge to an approved Treatment. Storage and 
Disposal (TSD) facility beyond the site boundaries. This activity 
would be conducted in conjunction with the importation (e.g., 
backfilling) of fill material to permit restoration of the site to its 
previous contours, if site soil/sludge was excavated. Off-site 
disposal of wastewater t r ea tmen t s ludges (thickened or 
dewatered) is considered as well. 

Initial Screening: No reduction in contaminant toxicity or 
volume would result from off-site disposal; contaminants in the 
soi l /s ludge or tank sludge would simply be transferred to 
another location. The migration of these contaminants would 
likely be better controlled at a secure landfill, however. Off-site 
disposal of materials without t reatment to reduce mobility, 
toxicity, and volume is not a preferred remedy under SARA; 
however, removal of the material to a secure RCRA landfill will 
meet site remediation objectives. This option will be considered 
further. 

2.5.10.2 Replacement 

Description: Upon excavation and treatment of First Operable 
Unit soil/sludge or portions thereof, a potential disposal option 
is replacement of treated materials on site. 

Initial Screening: For replacement of treated soil/sludge or tank 
sludge. New Jersey requires delisting as hazardous waste and 
demons t ra t ion of protec t iveness of h u m a n hea l th and 
environment. In addition. Land Disposal Restrictions would 
preclude the replacement of soil/sludge on site unless Best 
Demonstrated Available Treatment (BDAT) limits are achieved by 
on-site treatment or a variance is granted. Assuming that these 
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requirements can be met, this is a viable option and will be 
retained for further evaluation. 

2.5.10.3 On-Site Disposal Facility 

Description: Disposal of soil/sludge in an on-site facility consists 
of placement of untreated or treated soil/sludge in a disposal 
un i t (such as a landfill or vault) cons t ruc ted to RCRA 
requirements (40 CFR 264.300) and the corresponding New 
Jersey regulations (NJAC 7.26-10.8(c)). These requirements 
include the use of a double liner system, the placement of the 
bottom of the secondary liner at least five feet above the 
seasonally high ground water table, and the use of a leachate 
detection/collection system. At the SCP site, such a landfill 
mus t be constructed entirely above ground (or as a vault) to 
conform with New Jersey facility siting requirements. The vault 
would consist of reinforced concrete walls and floor. The roof of 
the vault may be either an impermeable flexible liner or a fixed-
roof cover. The bottom of the vault has an impermeable liner 
above a concrete floor and a collection system to remove any 
leachate. The capacity of the leachate system Is tj^ically very 
low due to the limited amount of leachate expected to be 
generated. 

If an impermeable flexible liner is used to cap a storage vault. It 
may be necessary to construct a layered cover system similar to 
tha t required under RCRA for hazardous waste landfills. A 
t3T)ical cover system consists of a synthetic liner, bedding layers 
of sand to protect the liner, a drainage layer above the liner to 
divert percolating rainwater, and a vegetative support layer to 
minimize erosion. 

The holding capacity of vaults can vary widely. Generally, the 
larger the unit, the lower the unit costs for construction due to 
the "economy of scale". However, the units should not be so 
large t h a t cons t ruc t ion of the un i t requi res extensive 
engineering (e.g., the use of pilings for foundations). Vaults can 
be designed to meet nearly any capacity requirement. 

Initial Screening: As described above, an on-site vault must have 
a secondary liner at least five feet above the seasonally high 
ground water table. Use of a vault for disposal of the entire First 
Operable Unit so i l / s ludge would t h u s require extensive 
engineering due to the physical constraints of the site area and 
volume of waste associated with the First Operable Unit. Vault 
construction for this application is not practical. The tank and 

2-43 00217^ 



its contents, however, could be disposed in an on-site vault, as 
could a portion of the contaminated soil/sludge. This technology 
process option will be therefore retained for further evaluation. 

2.5.11 Miscellaneous Associated Off-Gas Treatment 

2.5.11.1 Fume Incineration 

Description: Fume incinerators are used to treat waste streams 
containing organics by converting the organic vapors to carbon 
dioxide and water using osqrgen and energy supplied from the 
combustion of fuels such as oil or gas. Combustion chambers 
operate at temperatures of 1,600 to 1.800 degrees Fahrenheit 
with residence times of about 2 seconds. The only by-products 
from this operation are off-gases that contain combustion 
products. Further treatment should not be required if the 
organic content of the feed is low and not laden with chlorides, 
particulates, and acidic and/or metallic fumes. If these are 
present, exhaust gas scrubbing is required. 

Initial Screening: This technology would be utilized as a 
treatment of air streams containing organics from soil or ground 
water treatment and is not a stand-alone-treatment. 

2.5.11.2 Vapor-Phase Carbon 

Description: Vapor-Phase Carbon (VPC) treatment can also be 
employed for treating gas-phase discharges. VPC systems 
consist of columns of adsorbent (activated carbon). The vapor-
phase carbon particles are larger than corresponding liquid-
phase carbon particles and have large and highly permeable void 
spaces. Contaminated air flows through the columns or carbon 
bed. and organics adsorb onto the carbon. The treated air then 
leaves the bed with reduced concentrations of contaminants 
until the carbon adsorbent has reached capacity and cannot take 
on additional organics (i.e,. the carbon becomes spent), 
Regenerable VPC systems consist of two or more adsorbers for 
continuous, automatic processing of the influent air stream. 
When one bed becomes spent, the other is utilized. Once spent, 
the adsorbers are regenerated and the contaminant may be 
recovered and disposed off site. Non-regenerable systems 
withdraw carbon and replace with fresh adsorbent. The spent 
carbon is then returned to the supplier for reactivation. 

Initial Screening: This technology process option would be 
utilized only for treatment of air streams containing organics 
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from soil/sludge or ground water treatment and is not a stand
alone-treatment. 

2.5.11.3 Scrubber 

Description: A scrubber would be utilized to remove particulates 
or acid fumes emitted from fume incineration, thermal 
destruction, and similar technologies. This Involves contacting 
the air stream with recirculating water, or caustic solution, to 
remove the contaminants. By-products from this unit would be 
blowdown waste, which would be directed to off-site treatment 
or disposal, or to an on-site wastewater treatment system. 

Initial Screening: This technology would be utilized only for 
treatment of air streams containing particulate or acid fumes 
released as a result of combustion, and is not a stand-alone-
treatment. 

2.5.11.4 Excavation Dome 

Description: This unit is a large containment structure which 
houses the working and staging areas. It is used to contain and 
collect potential volatile emissions and fugitive dusts associated 
with excavation of soil and sludge. 

Initial Screening: Initial review of Remedial Investigation results 
(Dames & Moore 1990) indicate volatile constituents are 
present in the sofl/sludge. In addition, during ERM's 1989 test 
pit sampling activities. Level B personal protection was required. 
Therefore, utilization of an excavation dome is potentially 
applicable. This option would be utilized only for collection of 
potential emissions associated with excavation, and is not a 
stand-alone treatment. 

2.6 Evaluation of Technology Process Options 

In this screening step, the technology process options 
considered to be technically implementable (Section 2.5) are 
ev£duated in greater detail. The objective in this screening step 
is to select one representative process option, if possible, for 
each technology type to simplify the subsequent development 
and evaluation of aJtematives without limiting flexibility during 
remedial design. However, due to the variety of constituents 
present in both the shallow ground water and soil/sludge media, 
it was considered appropriate to retain more than one process 
option for some of the technology types. 
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The process options are evaluated against three criteria: 1) 
effectiveness; 2) Implementability; and 3) cost. These criteria 
are used to evaluate technologies based on addressing general 
response actions. Furthermore, this screening evaluation step 
focuses more on the effectiveness criterion, with less emphasis 
on implementability and cost criteria. 

As noted in the USEPA RI/FS Guidance (USEPA 1988), the 
criteria for technology process evaluation are summarized as 
follows: 

• Effectiveness: 

Each technology process option is evaluated on 
effectiveness relative to other process options within the 
same technology type. Each technology process option is 
evaluated on its ability to mitigate constituents of concern, 
to meet established remediation goals specified in the 
remedial action objectives, and to heindle the estimated 
areas or volumes of media to be remediated. The evaluation 
against this criterion also focuses on how each technology 
process option impacts human health and the environment 
during the construction and implementation phase of 
remediation. In addition, the proven performance and 
reliability of the technology with respect to the constituents 
and conditions at the site are evaluated. 

• Implementability: 

This criterion encompasses both the technical and 
institutional feasibility of implementing the technology 
process option for treating the constituents and media of 
concern at the site. Emphasis is placed on institutional 
aspects, such as the availability of necessary equipment and 
services including TSD facilities, and on obtaining required 
permits to implement a technology. 

• Cost: 

In this screening evaluation cost is considered qualitatively 
as being "low", "moderate", or "high". Detailed cost 
estimates are not generated for each technology; instead 
relative costs (capital, operational and maintenance) based 
on engineering judgement are instead used for comparing 
technologies that achieve the same remediation objective. 
The cost criterion plays a limited role in screening 
technologies at this stage in the FS. 
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Table 2-4 is a listing of technology process options and their 
screening evaluations. As mandated by USEPA, "No action" 
remains for baseline comparison, "Institutional actions", such as 
fencing and ground water use restrictions, are retained for 
limited action alternatives. Under the "containment" general 
response action, single layer capping, multi-media capping and 
slurry walls remain as appropriate actions which would most 
likely be paired with other remedial actions. Interceptor trench 
drains and well point dewatering system are retained under the 
"shallow ground water collection" general response action as 
feasible technologies for collection of shallow ground water for 
treatment or as a result of soil/sludge dewatering. Grading of 
the site would be required prior to implementing certain 
treatment options for the soil/sludge and as a final step in site 
remediation. Revegetation (under the "diversion" general 
response action) of the site may be adequate for controlling 
precipitation run-on and run-off over the surface of the site, 
while dikes or berms may be required to prevent flood waters 
from Peach Island Creek from eroding the surflcial soils at the 
site. Channels , ditches and trenches may be necessary to 
control run-on and run-off. 

"Complete removal of soil/sludge" was retained, because this 
process option would be required for any t reatment option 
requiring excavation. "Partial removal of soil /sludge" was 
retained for alternatives which would treat certain hot spots. 

Several t r ea tmen t technologies are re ta ined u n d e r the 
"treatment-shallow ground water" general response action due 
to the complexity of the ground water matrix, which will require 
more than one treatment technology for remediation. These 
retained treatment technologies are: 

Suspended growth biological treatment, 

Powdered activated carbon enhanced biological treatment. 

Chemical precipitation. 

Thickening/ dewatering. 

Neutralization, 

Chemical oxidation with UV/peroxidation, 

Chemical oxidation with Fenton's reagent. 

Critical fluid extraction, 
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• Granular activated carbon adsorption, 

• Steam stripping, and 

• Filtration 

Contaminant extraction, stabilization/ solidification (in situ or 
on-site), soil flushing, vitrification, in situ soil vacuuming, mobile 
incineration, and rotary kiln (off site) incineration process 
options are retained for evaluation under the "treatment-
soil/sludge" general response action. As noted earlier, the 
complexity of the soil/sludge constituent matrix may require 
more than one t reatment technology for remediation. Tank 
sludge process options retained include contaminant extraction, 
on-site and catalyzed resin stabilization/solidification, in situ 
vitrification, encapsulation, and mobile incineration. 

Under the "disposal" general response action, an off-site TSD 
facility for raw or treated soil and sludges is retained as a viable 
option, as is on-site replacement and on-site disposal in a RCRA 
unit. An off-site TSD facility or an on-site disposal facility is 
potentially viable for the tank sludge. Discharge to Peach Island 
Creek, or to the BCUA/POTW are also viable options for ground 
water. 

2.7 Development of Potential Remedial Alternatives 

In this section, the potential remedial technologies (process 
options) identified in Section 2.6 for site soil, sludges, and 
shallow ground water are grouped Into potential remedial action 
alternatives for each media. The potential remedial alternatives 
are summarized in Table 2-5. Figure 2-2 i l lustrates the 
alternatives which have been assembled for the more detailed FS 
Phase III evaluation. The remedial action alternatives for ground 
water listed below, are described simplistically in terms of the 
principal unit process to be employed in each process train for a 
given alternative. These potential remedial alternatives are 
described and evaluated in the Phase II screening presented In 
Section 3 of this report. 

The alternatives, named according to the main process options 
incorporated in the alternative, are as follows: 

Ground Water Alternatives 

GW-1: No Action 

GW-2: Limited Action 
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GW-3: Chemical Oxidation. Biological 

Treatment 

GW-4: UV/PeroxidaUon 

GW-5: Sequencing Batch Reactors 

GW-6: Steam Stripping 

GW-7: Critical Fluid Extraction 

GW-8: Powdered Activated Carbon Enhanced 

Biological Treatment 

Soil/Sludge Alternatives 

S/S-1 No Action 

S/S-2 Limited Action 

S/S-3 Slurry WaU. Dewater Unit. Cap 

S/S-4 Slurry Wall, Dewater Unit, Vacuum Extraction, On-
Site Incineration, On-Site Stabilization, Cap 

S/S-5 Slurry Wall, Dewater Unit, Vacuum Extraction, On-
Site Stabilization. Cap 

S/S-6 Slurry Wall, Dewater Unit. In Situ Vitrification. 
Cover 

S/S-7 Slurry Wall. Dewater Unit, Vacuum Extraction, Off-
Site Land Disposal 

S/S-8 Slurry Wall, Dewater Unit, In Situ Soil Flushing, In 
Situ Stabilization, Cap 

S/S-9 Slurry Wall, Dewater Unit, Vacuum Extraction, 
Contaminant Extraction, On-Site Stabilization, Cap 

S/S-10 Slurry Wall, Dewater Unit, In Situ Soil Flushing, Cap 

S/S-11 Slurry Wall, Dewater Unit, In Situ Sofl Flushing of 
Partial Site, Cap 

S/S-12 Slurry Wall, Dewater Unit, In Situ Stabilization, Cap 

S/S-13 Slurry Wall, Dewater Unit, Vacuum Extraction, Off-
Site Incineration 

S/S-14 Slurry Wall, Dewater Unit, Vacuum Extraction, Cap 
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S/S-15 Slurry Wall, Dewater Unit, Vacuum Extraction, 
Contaminant Extraction of Partial Site, Cap 

S/S-16 Slurry Wall, Dewater Unit, Vacuum Extraction, 
Contaminant Extraction of Partial Site, On-Site 
Stabilization, Cap 

S/S-16' Slurry Wall, Dewater Unit, Vacuum Extraction, 
C o n t a m i n a n t Ext rac t ion for Metals , Off-Site 
Incineration, Cap 

S/S-17 Slurry Wall. Dewater Unit. Vacuum Extraction. 
C o n t a m i n a n t Ext rac t ion for Meta ls . On-Si te 
Incineration. Cap 

T-1 In Situ Vitrification 

T-2 In-Tank Stabilization, On-Site Disposal 

T-3 On-Site Incineration 

T-4 Contaminant Extraction, On-Site Stabilization, On-

Site Disposal 

T-5 On-Site Stabilization, Off Site Disposal 

T-6 Contaminant Extraction, On-Site Stabilization, Off-

Site Disposal 

T-7 No Action 

T-8 Contaminant Extraction, Off-Site Incineration 

T-9 Contaminant Extraction, On-Site Incineration 
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Figure 2-2 
Assembly and Screening of Remedial Action Alternatives 

General 
Response 

Action 

Technology 
Type 

Phase I - Development of Remedial Action Alternatives 
1 

Containment 

Institutional Actions 

Diversion/Collection 
of Surface Waters 

and Run-On/Run-Off 

Shallow Ground 
Water Collection 

Capping 

X 
Subsurface 

Barriers 
X 

Backfilling 

Treatment-
Shallow 

Ground Water 

Removal of 
Soil/Sludge 

Grading 

Revegetation 

Surface Water 
Controls 

Pumping 

Disposal-Shallow 
Ground Water 

Treatment-
Soil/Sludge 

Biological 

Physical/ 
Chemical 

Thermal 
Destruction 

Complete 
Removal 

Subsurface 
Drains 

Partial 
Removal 

Disposal-Soil/ 
Sludge 

Off-Site 

On-Site 

Biological 

Physical/ 
Chemical 

Off-Site 

On-Site 

Thermal 
Destruction 

i r i iTrvvi i r r i ' 

• 
Phase II - Initial Screening of Remedial Action Alternatives 

Ground Water 
GW-1 
GW-2 
GW-3 
GW-4 
GW-5 
GW-6 
GW-7 
GW-8 

No Action 
Limited Action 
Chemical Oxidation/Biological Treatment 
UV/Peroxidation 
Sequendng Batch Reactors 
Steam Stripping 
Critical Fluid Extraction 
Powdered Activated Carbon Enhanced Biological Treatment 

Soil/Sludge 
S/S-1 No Action 
S/S-2 Limited Action 
S/S-3 Slurry Wall/Dewater Unit/Cap 
S/S-4 Slurry Wall/Dewater Unit//On-Site lncineration//teh Stabilization/Solidification/ 

On-Site Disposal/Cap 
S/S-5 Slurry Wall/Dewater Unit/On-Site Stabilization/Solidification/Cap 
S/S-6 Slurry Wall/Dewater Unit/In Situ Vitrilication 
S/S-7 Slurry Wall/Dewater Unit/Off-Site Land Disposal 
S/S-8 Slurry Wall/Dewater Unit/In Situ Soil Flushing/In Situ Solidification/Cap 
S/S-9 Slurry Wall/Dewater Unit/Vacuum Extraction/Contaminant Extraction/On-Slte 3tat)ilization/Cap 
S/S-10 Slurry Wall/Dewater UniVin Situ Soil Flushing/Cap 
S/S-11 Slurry Wall/Dewater Unit/In Situ Soil Flushing of Partial Site/Cap 
S/S-12 Slurry Wall/In Situ Solidification/Cap 
S/S-13 Slurry Wall/Dewater Unit/Off-Site Incineration 
S/S-14 Slurry Wall/Dewater Unit/Cap 
S/S-15 Slurry Wall/Dewater Unit/Vacuum Extraction/Contaminant Extraction of Partial Site/Cap 
S/S-16 Slurry Wall/Dewater Unit/Vacuum Extraction/Contaminant Extraction of Partial Site/On-Site 

Stabilization/Solidification/Cap 
S/S-16* Slurry Wall/Dewater Unit/Vacuum Extraction/Contaminant Extraction for Metals/Off-Site 

Incineration/Cap 
S/S-17 Slurry Wall/Dewater UnifVacuum Extraction/Contaminant Extraction for Metals/On-Site 

Incineration/Cap 

Tank Sludge 
T-1 in Situ Vitrification 
T-2 In-Tank Stabilization/Solidification/On-Site Disposal 
T-3 On-Site Incineration 
T-4 Contaminant Extractlon/On-Site Stabilization/Solidification/Off-Site Disposal 
T-5 On-Site Stabilization/Solidification/OtfrSite Disposal 
T-6 Contaminant Extraction/On-Site Stat)ilization/Solidification/On-Site Disposal 
T-7 No Action 
T-8 Contaminant Extraction/Off-Site Incineration 
T-9 Contaminant Extraction/On-Site Incineration 

CO 

o 
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TABLE 2-1 

GROUND WATER CHARACTERISTICS AFFECTING TREATMENT 
Assumed Volume Flow Rate = 50 gpm 

COD 

BOD 

TSS 

TDS 

VOCs 

Semi-volatiles 

Iron 

Other Metals 

Sulfate 

Total Alkalinity 

Concentration 

ppm 

4500* 

2270* 

390* 

480* 

1440 ** 

53** 

25.6* 

I " 

180* 

2690* 

lbs/day 

2700 

1360 

230 

290 

860 

32 

15 

0.6 

110 

1610 

Based on a composite of SCP Monitoring Wells MW-3S and MW-7S. collected 1/29/89 by ERM, Inc. 
ERM collected samples for treatability studies. 
See Appendix C, Lancaster Laboratories Report Nos. 1353026,1353027,1353029, and 1353030. 

Based on data for the water table aquifer provided in the Dames & Moore RI Report (1990). 
Samples collected on 23 July 1987 and 21 December 1987 were analyzed by ETC, as listed in a 
series of reports provided in Appendix B of the RI. 
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TABLE 2-2 

Appropriate General Response Actions 
For The First Operable Unit At The 

SCP Carlstadt Site 

General Response 
Action 

No Action 
Institutional Actions 
Containment 
Ground 

Water Collection 
Diversion/Collection 

of Surface Waters 
and Run-On/Run-Off 

Removal 
Treatment 
Disposal 

Media 
Soil/ 

Sludge 
X 
X 
X 

N/A 

X 

X 
X 
X 

Tank 
Sludge 

X 
X 
X 

N/A 

N/A 

X 
X 
X 

Shallow 
Ground Water 

X 
X 
X 

X 

N/A 

N/A 
X 
X 

X = General Response Action is appropriate for medium of concern 

N/A = General Response Action is not appropriate for medium of concern 
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TABLE 2-3 

INITIAL SCREENING OF TECHN ILOGi TYPES 
AND PROCESS OPTIONS 

General Response 
Action 

No Action 

Institutional Actions 

Containment 

Technology 
Tvoe 

None 

None 

Capping 

Process 
ODtlon 

Not applicable 

Fencing, deed 
restrictions 

Synthetic membrane 

DescrlDtion 

No remedial actions; long-term 
ground water monitoring 

Fencing around entire site; deed 
restrictions on future land and ground 
water use 

Synthetic membrane covered by 
soil over areas of contamination 
to minimize precipitation infiltrate and 
prevent human contact with contaminated 
soil 

Screening 
Comments 

Required for consideration 
by the NCR 

Potentially applicable 

Potentially applicable 

Single layer A single layer of gravel, clay, or asphalt, or Potentially applicable 
a concrete slab over areas of contamination 
to minimize precipitation infiltrate and 
prevent human contact with contaminated 
soil 

Multi-media Clay and synthetic membrane covered 
by soil over areas of contamination 
to minimize precipitation infiltrate and 
prevent human contact with contaminated 
soil 

Potentially applicable 

Barriers Slurry walls 

o 
rO 

t o 

Low permeability subsurface cut off wall 
filled with soil/bentonite slurry to contain 
contamination and divert ground water 
flows 

Potentially applicable 

Page 1 



sr^me Generamesponse 
Action 

Technology 
Type 

Process 
Option Description 

Screening 
Comments 

Containment Barriers Vitrified wall barrier 

Sheet piles 

Grout curtains 

In situ application of electric current to melt 
soils and pyrolyze contaminants leaving 
behind vitrified block of inert mass to 
contain contamination and divert ground 
water flows 

Install steel piling around site (or specific 
areas of the site) to contain contamination 
and divert ground water flows 

Pressure injection of grout in a regular 
pattern of drilled holes to contain 
contamination and divert ground water 
flows 

Potentially applicable 

Not effective due to questionable 
integrity over time. 

Not applicable, as unconsolidated 
media at site limits grout uniformity 
of penetration 

Shallow ground 
water collection 

Backfilling 

Pumping 

Bottom sealing 

None 

Well point dewatering 
system 

Ejector wells 

Pressure injection of grout at depth 
through closely drilled holes to decrease 
pemteability 

Refilling of site void volumes, created by 
excavation or in situ treatment, with clean 
soil 

An array of steel pipes with perforated 
tips which are driven into the soil. Ground 
water is extracted by vacuum. 

Steel pipes with perforated tips 
driven into the soil; ground water is 
extracted by bubbling air upward 
through the pipe forcing ground water 
to rise up through the pipes 

Not effective because of unconsolid
ated porous media and irregular clay 
confining layer, which limits grout 
uniformity of penetration. 

Potentially applicable 

Potentially applicable 

Not applicable, as well design is for 
high-lift, k>w-ilow conditions which 
are not compatible with the site 

o 
o 
?\3 

O^ 
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General Response 
Action 

Technalogy 
Type 

Process 
Option Description 

Screening 
Comments 

Shallow ground 
water collection 

Pumping Pumping wells Series of conventional ground water wells 
employed to pump ground water located 
such that the cone of depression formed 
aids pumping 

Not applicable, as saturated layers 
of fill are limited and installation/ 
renfK>val flexibility is limited 

Subsurface drains Trench drains 

Horizontal drains 

Diversion/Collection Grading 
of Surface Waters and 
Run-on/Run-off 

Revegetation 

Surface water 
controls 

None 

None 

Dikes and berms 

ts3 

<3̂  

Channels, ditches and 
trenches 

Terraces and benches 

Perforated pipe in trenches backfilled 
with porous media, installed into 
strata of concern to collect contaminated 
ground water for treatment or 
to dewater fill unit 

Perforated pipe installed in horizontal 
boring holes through or beneath the 
strata of concern, to collect ground water 
for treatment or to dewater fill unit 
fill unit '^ 

Changing existing topography of site to 
enhance the perfonnance of site 
remediation 

Mulch and seed site to prevent erosion 

Compacted earthen ridges or ledges 
along norfhern side of site to prevent 
Peach Island Creek fk)odwater contact 
with site media 

Excavated ditches to intercept run-on or 
ain-off 

Topographic modifications designed 
to divert ftow and control eroston by 
slowing run-off velocity 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Potentially applicable 

Not effective because of the flat 
topography of site 

Pages 



r^flc! Generamesponse 
Action 

Technology 

IKES 
Process 
Option Description 

Screening 
Comments 

Removal of 
Soil/Sludges 

Complete removal None 
of soil/sludges 

Partial removal of None 
soil and sludges 

Excavation of on-site fill soil 
and/or sludge(s) 

Excavation of on-site "hot spot" 
and sludge(s) 

Potentially applicable 

I soils Potentially applicable 
(to soil/sludge only - not to tank 
sludge) 

Treatment - Shallow Biotogical 
Ground Water 

Suspended growth 
(activated sludge, 
sequencing batch 
reactors) 

Powdered Activated 
Carbon Enhanced 
Biological Treatment 

Aerobic degradatton of organics using 
suspended microorganisms in a 
completely mixed reaclor(s) 

Aerobic degradation of organics using 
suspended microorganisms in a 
completely mixed reactor, with the 
addition of powdered cartx>n 

Potentially applicable 

Potentially applicable 

Fixed-Film growth 
(fluidized bed reactor, 
trickling filter, 
rotating biotogical 
contactors) 

Aerobic degradatton of organics using 
microorganisms attached on a fixed 
medium 

Potentially applicable 

Physical/Chemical Chemical Precipitation Chemical equilibrium of ground water is 
changed to reduce constituent(s) 
solubility, promoting precipitation of 
contaminants out of ground water 

Potentially applicable 
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General Response 
Action 

Technology 
Type 

Process 
Option 

Treatment - Shaltow Physical/Chemical Immobilization • 
Ground Water polymerization 

Neutralizatton 

Description 
Screening 
Comments 

Chemical oxidatton 

Injection of a catalyst into ground water to 
convert an organic monomer into a larger 
chemical polymer with different 
properties. Transforms a fluid-like 
substance into a gel-like, nonmobile mass 

Introducing dilute acids and bases into 
ground water to bring the pH to 7 

Mixing ground water with oxidizing agents 
such as hydrogen peroxide, Fenton's 
reagent, hypochlorite, or ozone, with or 
without ultraviolet light 

Not effective, as ground water does 
not contain monomers necessary (or 
this technology process option 

Potentially appltoable 
(to partially treated ground water only; 
pH adjustment to 7 not required for 
raw ground water) 

Potentially applicable 

Dehalogenatton 

Critical fluid extractton 
(cart)on dioxide) 

Using chemical reagents to remove the 
chtorine atoms (by substitution) from 
chlorinated compounds in the ground 
water, resulting in a less harmful chemical 
compound 

Extractton of contaminants from ground 
water using liquified cartx)n dioxide under 
high pressure (at its critical point) 

Not applicable as process is 
not effective on compounds in 
aqueous solutions 

Potentially applicable 

Ion exchange 

o 

Coagulation, flocculation, 
sedimentation 

Ground water is passed through a resiri 
bed where constituent tons are 
exchanged between resin and ground 
water 

Particulates in ground water are allowed 
to agglomerate and settle out 

Not effective on many of the 
organic constituents present in 
the ground water and substantial 
pretreatment will be required. 

Potentially applicable (as part ot 
chemical precipitation treatment) 
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GenenPnesponse Technology 
Action Type 

Process 
Option Description 

Screening 
Comments 

Treatment - Shaltow Physical/Chemical Granular activated 
Ground Water cart)on adsoiplton 

Steam stripping 

Air stripping (with or 
without off-gas treatment) 

Filtratton 

Thermal 
Destnjction 

Electrodialysis 

Reverse osmosis 

Incineratton 

Adsorption of contaminants onto 
activated cartmn by passing water through 
carbon column 

A continuous fracttonal distillatton proc^ss 
(using steam) to remove contaminants in 
packed or tray tower 

Passing large volumes of air through water 
in a packed column to promote transfer of 
VOCs to air. Off-gas treatment by fume 
incineratton or vapor phase cartxin 

Separating solids (parttoulates) from 
ground water using porous materials in a 
filter bed 

Separating tons in ground water by 
applying an electrical current to the water 
whtoh causes tons to move through 
dialysis membrane 

Potentially applicable 

Potentially applicable 

Potentially appltoable 
(to partially treated ground water only; 
ineffective on high concentrations of 
VOC present in raw ground water) 

Potentially applicable 

Not applicable for high levels of 
suspended solids present in the 
ground water 

Use of high pressure to force water Not applicable, as contaminant 
through a membrane leaving contaminants concentration too tow and/or too 
behind diverse for treatment 

Thermal treatment of shallow ground 
water in a mobile unit on site or transport-
latton to a permanent facility for off-site 
incineratton 

Not applicable, as 
capacities of units can not manage 
high volume/low BTU value of 
shaltow ground water 

Treatment-Soil/ 
^ d g e s 

ro 
CO 
CO 

Biotogical Bioreclamatton Utilizes microorganisms to degrade organic 
constituents in the soil either aerobically or 
anaerobtoally 

Potentially applicable 
(to soil/sludge only, not to tank 
sludge) 
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General Response 
Action 

Technology Process 
Option Description 

Screening 
Comments 

Treatment-Soil/ 
Sludges 

Physicalchemical Contaminant extractton 

Thtokening 

Contaminatton is removed by extractton 
with liquid solvents with or without special 
additive chemtoals 

Reducing water content of sludge via 
centrifugatton, or gravity thtokening 

Potentially applicable 

Potentially appltoable (ground 
water treatment sludge only) 

In situ stabitizatton/ 
soldiftoation 

In situ mixing wKh cementittous or 
pozzolanto reagents, with or without 
proprietary additives, to produce a rigid 
matrix 

Potentially appltoable 

On-Site Stabilization/ 
solidificatton 

Mixing excavated soil/sludge with 
cementitious or pozzolanic reagents, with 
or without proprietary additives, to 
produce a rigid matrix 

Potentially appltoable 

Catalyzed resin 
stabilization/ 
solidificatton 

Mixing soil/sludge with organto polymers 
to produce a rigid matrix 

Potentially appltoable 

C5 

In situ immobilizatton -
chelatton 

On-site Immobilization 
chelatton 

Soil Flushing 

In situ immobilizatton of metal tons 
through the use of organto llgands 

immobilization of metal tons in excavated 
wastes through use of organto ligands, 
prior to disposal 

SOrbed soil contaminants are mobilized 
into extractant solution which is recycled 

Not applicable because of chemtoal 
interference from organics in 
soil 

Not applicable because of chemical 
interference from organics in 
soil 

Potentially applicable 
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GeneraHTesponse 
Action 

Technology 
Type 

Process 
Option Description 

Screening 
Comments 

Treatment-Soil/ 
Sludges 

Physical/chemical Mechanically enhanced 
volatilizatton 

Aeration of soil/sludges via phystoal 
methods to release volatile contaminants 

Potentially applicable 

Low temperature thermal 
stripping 

Vitriftoation 

Encapsulatton 

Heats soil at tow temperatures 
(i.e., 300°F), volatilizing VOCs into off gas 
for further treatment by incineratton or 
cait>on adsorptton 

Uses electric current to melt contaminated 
soils and destroy contaminants, teaving 
behind a solid btock of Inert material 

Wastes are phystoally enclosed by 
synthetic encasement 

Potentially applicable 

Potentially appltoable 

Potentially appltoable 
(to tank sludge only) 

In Situ Soil Vacuuming Vacuum removal of volatile organtos 
through drains or wells, for treatment 
on site of volatile organics 

Potentially applicable 

Thermal 
Destaiction 

Mobile Incinerators Thermal treatment of soil/sludges in a 
mobile unit on site. 

Potentially appltoable 

Rotary kiln 
incineration 

Combustion in a horizontally rotating 
cylinder designed for uniform heat 
transfer 

Potentially applicable 

o 

o 
t=3 

Fluidized bed 
incineration 

Vessel containing a fluidized inert, heated. Potentially appltoable 
granular material such as sand, which 
results in volatilization of organics 
in the feed and subsequent oxidation 
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General Response Technology 
Action Type 

Process 
Option Description 

Screening 
Comments 

Infrared incineratton Employs an eleclrto, infrared radiatton 
source to provide energy for thermal 
oxidatton of waste 

Potentially appltoable 

Treatment-Soil/ 
Sludges 

Thermal 
Destruction 

Multiple hearth 
incineratton 

A refractory-lined steel shell and a series 
of solid flat hearths on which comtHistion 
occurs 

Potentially appltoable 

Pyrolysis Chemical decomposition of waste brought 
about by heating the material in the 
absence of oxygen 

Potentially applicable 

Disposal-shaltow Off-site 
ground water 

Local POTW Discharge untreated, partially treated, or 
treated ground water to tocal POTW 

Potentially appltoable 

Off-Site TSD Off site disposal to approved treatment, 
storage, and disposal facility, with 
potential pretreatment requirements 

Potentially applicable 

On-site Peach Island Creek 
discharge 

Discharge untreated, partially treated, or 
treated ground water to Peach Island 
Creek 

Potentially applicable 
(treated ground water only; 
contaminants present in ground water 
require removal prior to discharge) 

cs 

t>S 

Reinjection 

Reuse On Site 

Recharge of treated ground water outside 
plume boundary to enhance ground water 
collectton on site 

Not applicable, as extent of plume is 
not known 

Utilizatton ol treated shallow ground water Potentially applicable 
as feed water for some soil/sludges 
remedial alternatives 
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Gene^H( 
Acne 

esponse 
ion 

Technology 
Type 

Process 
Option Description 

Screening 
Comments 

Disposal-soil/sludges Off-site TSD Facility Excavate contaminated soil/sludges to 
approved treatment, storage, and 
disposal facility 

Potentially appltoable 

On-site 

General Response Technology 
Action Type 

Landfill 

Process 
Option 

Excavate contaminated soil/sludges to 
on-site landfill 

Description 

Not applicable, as site hydrogeology 
unsuitable for hazardous waste 

Screening 
Comments 

Disposal-soil/sludges On-site Replacement 

Vault 

Backfill treated waste on site Potentially applicable 

Excavate raw or treated soil/sludge/debris Potentially applicable 
to on-site RCRA vault (to tank sludge only) 

o 

O 
US 
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TABLE 2-4 
DETAILED SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

SCREENING CWrrERIA 

GENERAL 
RESPONSE 

ACTION 

No Action 

LisUtutloiMl 
Actions 

Contalni i isni 

O 
O 

ro 

TECHNOLOGY 
TYPE 

None 

None 

Capping 

Barriers 

PROCESS 
OPTIONS 

NolarpHcable 

Fencing, Deed 
ReslrlcUons 

Synlhelic 
Membrane 

Single Layer 

Muld-Media 

Sluriy Wails 

Vitrified Walls 

EFFECTIVENESS 

Does not achieve remedial 
action objectives 

May not potentially achieve aU 
remedial action objectives: 
Long-lofm effectiveness unknown 

SuscepHbte lo puncturing 
due to uneven setUemenI artd 
burrowina animals; Regular over
sight required lo maintain 
Integrity 

Susceptible to cracUng due to 
waattiering and root 
penetration; Requires regular 
maintenance to maintain integrity 

Least susceptible to aacWng and 
puncturing; May lend structural 
kitegriiy as M « I I 

Susceptible to allowing ground 
water Infiltration through 
barrier; Chemical compatibility 
studtos may be required 

Least susceptii>le to allowing 
ground water inflltralion 
ttirough barrier; Not a well-
proven technology; Requires a 
pilot study 

IMPLEMENf ABILITY 

Implementable; Deed 
restrlcllons required 

Implementable; 
Restrictions on hjture 
land use 

Implementable; Fewest 
restricltons on future 
land use 

Restrictions on fciture 
land use 

Invlementable: Modified 
design can be utilized 
as structural support 
tor excavation 

Equipment availability 
Imited; Air monitoring 
and controls may be 
required; May require 
fill dewatering 

COST 

None 

Low capital, 
LowO&M 

Low capital, 
HlghO&M 

Low to moderate 
capital, 
HighO&M 

Moderate to high 
capital. 
Moderate O&M 

Low capital, 
Low O&M 

High capital. 
Low O&M 

REASON FOR 
RETAIN ELIMINATION 

Yes-

Yes 

. No 

Yes 

Yes 

Yes 

No 

-— 

— 

Extensive regular main
tenance required to 
maintain cap integrity 

— 

— 

— 

Relative high cost Umils 
utilization; Barrier concept 
potentially feasibto for 
entire site vilriricalion 

* No Aclion relaincd tor baseline comparison 
as required by USEPA, 1988 



TABLE 2-4 (Continued) 
DETAILED SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

TYPE 
PROCESS 
OPTIONS 

SCREENING CRrrERIA 

EFFECTIVENESS IMPLEMEWTABILnrY COST RETAIN 
REASON FOR 
ELIMINATION 

Containment Backfilling None EHecUve for filling vokl 
volumes; Restores original 
contours 

Imptemenlabte Moderate capital. 
Low O&M 

Yes 

Shallow 
Ground Water 
Collection 

Pumping WeU Point 
Dewatering 
System 

Effective and retiable, i i 
nibble present aUows 
installation 

Imptemenlabte; Easily 
removed and moved to 
othertocaltons; Maybe 
uttUzed with in situ 
vacuuming or soil flushing 

Low capital. 
Low O&M 

Yes 

Diversion/ 
Collection 
o l Surface 
Waters and 
Run-on/Run
off 

o 
in 

Subsurface 
Drains 

Grading 

Revegetation 

Suriace Water 
Control 

Trench Drains 

Horizontal 
Drains 

htone 

Hona 

Dikes and Berms 

Channels, 
Ditches and 

Effective and reliabto; 
Proven perbrmatKe 

Reliability of instaUaUon 
unknown due to norvhonugeneity 
of fill; Irregular geotogk: 
tormalton limits coltection 
enectivertess 

Effective for controlling pre-
dpilaUon mn-on and mn-off 
and eroston over site 

Effective for controlling 
eroston ov ir site 

Etfeclive in preventing flood 
waters from contacting site 
soil/sludge 

Elfeclively iniercepis run on, 
controls run-olt 

Requires excavation of 
trenches; May be uUUzed 
for soil flushing collection 

Requires installation of 
driUing pits approxi
mately 15 feel deep 

Invtementabte; Required 
forsoil/Sludge 
alternative 
ImplementeUon 

imptemenlabte; Required 
for ca, ping 

Imptemenlabte; Possibly 
required due to site's 
etevalton 

Inptemenlabte; 
Susceptibte lo clogging 

Moderate capitel 
Moderate O&M 

High capital. 
Low O&M 

Low capital, 
U w O & M 

Low capital, 
Low O&M 

Moderate capital 
Moderate O&M 

Low capital. 
High O&M 

Yes 

No Relative high cost, potential 
kislaliation probtems, and 
potential excavation 
emissions 

Yes 

Yes 

Yes 

Yes 

Trenches 



TABLE 2-4 (Continued) 
DETAILED SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

TYPE 
PROCESS 
OPTIONS 

SCREENING CRrTERIA 

EFFECTIVENESS IMPLEMEWTABILnrY COST RETAIN 
REASON FOR 
ELIMINATION 

Ramoval o l 
Soil/Sludge 

Comptete 
Removal 

None ElfecUve and retiabte uUUzing 
conventional technk)ues 

Imptemenlabte; Air 
ntonltoring and controls 
may be required; Required 
for treatment and disposal 
options 

High capital. 
Low O&M 

Yes 

Partial 
Removal 

Norte EftocUve and retiabte, utiUzing 
conventional techniques 

Imptomentabto; Air 
monitoring and controls 
may be required; Required 
for treatment and disposal 
options lor hot spots 

Low capital. 
Low O&M 

Yes 

Treatment -
Shallow 
Ground Water 

Biotogical Suspended 
GrowUi 

Very susceptibte lo upsets due 
to inhibitory compounds; Pitot 
tesi required to detormirw 
relabiliy, effectiveness; 
Heavy metals potentially 
harmhil to mtorobes 

Implo'o^ 'abte; Permit 
required lor discharge to 
POTW, no permit required 
for dlsdiarge to creek; 
Requires sludge 
treatment and dteposal 

High capital. 
Moderate O&M 

Yes 

Powdered 
Activated Carbon 
Erthanoed 
Biotogtoal 
Treatment 

Least susceptibte to upsete due 
to Inhibitory compounds: Pitot 
test required to determine 
relabiUly and effectiveness. 

ln[H>tonwntabte; Permit 
required tor dschargs to 
POTW, m permit required 
for dlsdiarga to creek; 
Requires di idge 
treatment a iv l dteposal 

High capital, 
Moderate O&M 

Yes 

Fbted-Film 
Growth 

Susceptibte to upsets 
due to inhlblloiy compounds; 
Ineffective on highly chtorinated 
organtes, atiphatics, amirtes, 
and aromatics: Pitot test required 
to determine reUabiUly and 
effectiveness; Heavy metals 
potentially harmful to mtorobes 

Imptemenlabte; Permit 
required lor discharge to 
POTW, no permit required 
for discharge lo creek; 
Requires sludge 
treatment and disposal 

High capital. 
Moderate O&M 

No High BOD tevel organics 
will overioad system 

O 

O 



TABLE 2-4 (Continued) 
DETAILED SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

TYPE 
PROCESS 
OPTIONS 

SCREENING CRRTERIA 

EFFECTIVENESS IMPLEMENTABILITY COST RETAIN 
REASON FOR 
ELIMINATION 

Treatment -
Shallow 
Ground Water 

Physical/ 
Chemical 

Chemtoal 
PredpilaUon 

ElfecUve and retiabte 
conventional lechnotogy lor 
metals/solids retitoval only 

Unptementatrie; Permit 
required for discharge to 
POTW, must meet requirements 
for discharge to creek; 
Requires sludge 
treatment and dteposal 

Low capital, 
High O&M 

Yes 

Thtokening/ 
Dewatering 

Effective and retiabte techrtique 
for stodges resul t i i^ from 
ground water treatment 

Imptomentabto; Permii 
required for discharge to 
POTW, must meet requirements 
for discharge to creek; 
Dewatering rteoessaiy 
for sludge dteposal 

Moderate capital. 
High O&M 

Yes 

Neutralizatton ElfecUve and retiabte; 
Required only as possibte 
poUshtng step prtor to discharge 

Imptomentabto; Peimit 
required for discharge to 
POTW, must meet requirements 
for discharge lo creek 

Low capital. 
Low O&M 

Yes 

Chemtoal 
Oxkiation with 
UV, Hydrogen 
Peroxkte 

Pitol test required lo detemiltte 
effectiveness and reiiabiUty; 
Does m l remove metals 

Inytementebte; Pemiit 
required lor discharge to 
POTW, must meet requirements 
tor discharge to creek 

Moderate capital. 
Moderate O&M 

Yes 

Chemtoal 
Oxidation witti 
Fenton's reagent 

Effective and retiabte 
convenUonat lechnotogy: Does 
not remove metals 

Implementabte; Permii 
required tor discharge to 
POTW, must meet requirements 
lor discharge lo creek 

Moderate capital. 
Low O&M 

Yes 

rv5 

*»^ 



TABLE 2-4 (Continued) 
DETAILED SCREENINQ OF TECHNOLOQV TYPES AND PRCX^ESS OPTIONS 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

TYPE 
PROCESS 
ofTIOHS 

SCREENING CRITERIA 

EFFECTIVENESS IMPLEMENTABILITY COST RETAIN 
REASON FOR 
ELIMINATION 

Treatment -
Shallow 
Ground Water 

Phystoal/ 
Chemtoal 

Chemical 
OxMaltonwiUi 
Ozone 

ElfecUve and reilabto 
oonvenltonal lechnotogy; Does 
ttol remove metals 

Requires production o l 
ozone from higlhvoltage 
tonlzation o l atmospheric 
oxygen; NPDES permii 
required lor discharge to 
POTW, must meet requirements 
for discharge to a e e k 

High capital. 
High O&M 

Ito Requires continual 
producUon o l ozotte 
from high-voltege 
tonizalton o l 
abitospheric oxygen 

Chemtoal 
Oxklalton wiU> 
Hypochtorite 

Effective conventional treat
ment bw organtos; May produce 
toxto chkMimled organto 
by-producb; Does itot remove 
metals 

Imptomentabto: Permit 
required lor discharge to 
POTW,must meet requirements 
for discharge lo creek 

Moderate capital. 
Moderate O&M 

No May produce toxto 
chtorinated organto 
by-producis 

Critical FMd 
Extraction 

Pitot test required to detemiine 
effectiveness and reUabilily; 
Does nol remove metals 

Invfomentabte; Permii 
required for discharge to 
POTW, must meet requirements 
for discharge to creek; 
Requires orgattic-teden 
extract dtoposal 

High capital. 
High O&M 

Yes 

Gratuilar Activated 
Carl>on Adsorption 

Pitot test required to determine 
effectiverass and reUabiUty; 
May remove metals 

Imptomentabto; Pem\it 
required lor discharge to 
POTW, must meet requirements 
for discharge to creek; 
Requires disposal/ 
regeneration ot speni carbon 

Moderate capital. 
High O&M 

Yes 

Steam Stripping 

O 

ro 
? 0 

Pitol test required lo determine 
effectiveness and reliabiUly. 
Does m l remove metals 

Implementable: Permit 
required for discharge to 
POTW, must meet requirements 
tor discharge to creek; 
Requires decant 
solution lo be treated and/or 
disposed 

High capital, 
High O&M 

Yes 



TABLE 2-4 (Continued) 
DETAILED SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

GENERAL 
RESPONSE 

ACTION 
TECHNOLOGY 

TYPE 
PROCESS 
OPTIONS 

SCREENING CRITERIA 

EFFECTIVENESS IMPLEMENTABILmr COST RETAIN 
REASON FOR 
ELIMINATION 

Treatment • 
Shallow 
Ground Water 

Physical/ 
Chemical 

Air Stripping Effective and retiabte as a 
polishing step for VOC renwval; 
Does m l remove metals or 
mrt-volalUe organtos 

Imptemenlabte; Permit 
required lor discharge to 
POTW, must meet requirements 
tot dtecharge to creek: 
Requires htrlher 
off-gas Ireabnent 

Moderate capital. 
High O&M 

No Not effective for renwval 
of metals or mn-volatile 
organto constiluents; 
Furttter off-gas 
Ireattiwnt required 

FUlraUon Effectively removes parlicutetes 
In pretreatment or poUshlng 
step; May reirove suspended 
metals from solution In concert 
with chemtoal preclpllaiton 

Potential ctogging problems; Moderate capital, 
Pernitt required for discharge High O&M 
to POTW, must meet requirements 
for discharge to creek: 
Requires frequent 
backwashing 

Yes 

Treatmeni-
Soil/Sludge 

Physical/ 
Chemical 

Conlamirtant 
Extraction 

Eflectiverwss and reliabitily 
require pitol shjdy to 
determim; Potential organic/ 
imrganto removal 

Umited avaUabiUty of 
sen^toes, equipment 

High capital. 
High O&M 

Yes 

In Situ 
StebiUzation/ 
Solidification 

Susceptible to teaching of 
organto constituents; 
Pitot stuoy required to assess 
reiabUily and effectiveness 

biytementabte; Rubbto in 
fiU m y Inhibit processing 

Moderate capital. 
Low O&M 

Yes 

On-Site 
StebiUzation/ 
SoUdification 

Susceptible lo teaching of 
organto constituents; Pitot 
study required to assess 
reiiabiUty and eHectiveness 

Monitoring and control 
of air emisstons may be 
required: May require 
prelreabneni of mbbte; 
Equipment avaUabte 

Moderate capital. 
Low O&M 

Yes 

TO 

ro 
c_0 

Catalyzed 
Ftesin 
StebiUzation/ 
Solidification 

Least susceptibte to teaching 
of organto constituents 

bnptementable; Structural 
integrity of tenk is 
suspect; Monitoring and 
control of air emissions 
may be required 

High capital. 
Low O&M 

Yes 



TABLE 2-4 (Continued) 
DETAILED SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

SCREENING CRITERIA 
GENERAL 

RESPONSE 
ACTION 

Treatment-
SoiUSIuds* 

TECHNOLOGY 
TYPE 

PhystoaV 
Chen*»l 

PROCESS 
OPTIONS 

InSUu 
SoaFkishlng 

Mechantoatiy 
Enhanced 
VoiaiHzation 

EFFECTIVENESS 

Pitot study required to 
assess ieasibillty. due to 
mn-homogeneily of soil/ishidge 

Effective as prefreatmani for 
volaUto organtos removal from 

IMPLEMENTABUJTY 

dewatering o l f i l u i« 

Requires VOC capture and 
farther frealmenl; Potential 
hazard to mriiera during 
Impiemeiaatton 

COST 

Moderate capital. 
Moderate CAM 

Low O&M 

RETAIN 
REASON FOR 
ELIMINATION 

Yes 

No Difftoulties in implemenaUon 
NuiTterous screenings of 
excavated materials tteeded 
to break the large ctods and 
provkte adequate soil to air 
mixing: emisstons controls 
wouM be required to control 
risk. 

Low Ternperature 
Thermal 
Skipping 

Effective lor a UmMed 
number o l compounds 

bnptonnentabto; Requires 
farther oil-gas treatment; 
Air poNution emisston 
approval required if 
afterburning is implemented 
fc>roB-flas frealmenl 

High capital. 
High O&M 

No Umited to only tow 
votetiUzing 
organtos; lurther 
off-gas treatment 
required 

Vifrification Nol a welt-proven lechrotogy; 
Requiies a pUot demonstoaUon 

Equipment availabiUly 
fimited; May reqtdre 
i l l unit dewatering; 
Requires freaknent o l oH-( 

High capital. 
Low O&M 

Yes 

Ertoapsutetion Effectively contains waste 
from mlgraUon; Effective on 
small volumes such as the lank 

hitptontenlabte High capital. 
Low O&M 

Yes 

O 

T O 
l O 

InSi luSoi l 
Vacuumiftg 

Effectively removes volaUte 
organtos only 

Air itijection and withdrawal 
system required; Potential 
inslaltetion problems due to 
rubbte in fiU; Requires prior 
dewatering; Equipment 
available; May require furttier 
off-gas conUols, permit 

Low capital. 
Moderate O&M 

Yes 



TABLE 2-4 (Continued) 
DETAILED SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

SCREENING CRrTERIA 
GENERAL 

RESPONSE 
ACTION 

TECHNOLOGY 
TYPE 

PROCESS 
OPTIONS EFFECTIVENESS IMPLEMENTABILITY COST RETAIN 

REASON FOR 
ELtMINATtON 

Treatment-
SoU/Sludge 

Tliennal 
Destruction 

MobUa 
Inclrwratore 

Effectiveness and reUabiUty 
requires test bum to detomww 

Potential difficulties with 
knptomenlaUondus 
to siting criteria: FurUwr 
air poUuUon controls 
required; Possibly requires 
prelreabneni, or freauiwnl of 
ash due to heavy metals: 
Requires testing of ash tor 
teaching characteristics 

High capital, 
Low O&M 

Yes 

Rotary KUn 
bicitwration 

Effectiveness and retiabitity 
requires test bum to detemiitM 

Possibly requires 
pretreabiwnt, or freatment of 
ash due to heavy metals; 
Requires testing o l ash lor 
teaching characteristics; 
Off-site contractor approval 
required: TSCA ladUly 
required 

High capital. 
Low O&M 

Yes 

FhtidizedBed 
Indrtention 

Effective! «ss and reUabUity 
requires tesI bum to detormirw 

Possidy requires 
prelreabneni, or frealmenl o l 
ash due to heavy metals; 
Requires testing of ash lor 
teaching characteristics: 
Off-site contactor approval 
required; TSCA fadUly 
required 

High capital. 
Low O&M 

No No operational TSCA-approved 
commercial facilities 
in me U.S.* 

Infrared 
Uwirteratton 

Effectivertess and reUabiUty 
requires lest bum to determine 

O 
ro 
lO 

Possit>ly requires 
prelreabneni, or beabneni of 
ash due to heavy metals; 
Requires testing of ash for 
teaching characteristics; 
Off-site conbaclor approval 
required; TSCA fadlily 
required 

Very high capitel. No No operattonal TSCA-approved 
Low O&M oomrrarcial faciUties 

In the U.S.' 

AU PCB burning " i ^ A permitted lacltlties are rotary kiln incinerators. 



TABLE 2-4 (Conlfriuad) 
DETAILED SCREENINO OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

GENERAL 
RESPONSE 

ACTION 

SCREENING CflffERU 

TECHNOLOGY 
HEi 

PROCESS 
OPTIONS ffF^CHVEMESS lypVPMfHTABiMTY COST RETAIN 

REASON FOR 
ELMIIINATION 

Trsefrnanl-
SoH/Sludge 

Thermal 
DesfrucUon 

Muttipto Hearth 
btofrwation 

Effectiveness and retiabily 
requires lest bum to 
deteimlrw 

Possibly requires 
prelrealmeni, or fraabnent ol 
ash due to heavy tmtals; 
Requires testing ol ash kw 
teaching characteristics: 
Off-site confractor approval 
requfred; TSCA facility 
required 

High capital. 
Low O&M 

No No operational TSCA-approved 
commercial ladUUes 
in the U.S.* 

Pyrolysis Effecilveitess and refiabUily 
requires lest bum to deteimlrw 

Possibly requires 
prefreabneni, or freabiwnt ol 
ash due to heavy nwlals: 
Re<yjlre8 testing ol ash for 
teaching characteristics; 
OH-sffs confractor approval 
rBqubad;TSCAIacily 
required 

High capital. 
Low O&M 

No No operational TSCA-approved 
commercial laciUUes 
inttwU.S* 

Disposal-
Shallow 
Ground Water 

Off^site BCUA POTW EHectiveness m d retiabitity 
re<;̂ ifrss POTW aooeplaiwe 
standards to determbw 

bnptenwniabto; 
Permit requfred 

Low to nwderate 
capital. 
Moderate O&M 

Yes 

OH-SitoTSO Must meet TSD prefreabneni 
standards 

Requfres manllestng and 
off site fransportetion 
of water 

High capital. 
Low O&M 

No bihereni barsportation 
hazards, prebeabiwnt 
requirements, and 
retetive cost make 
other disposal options 
more atlactive 

fO 
ro 

On-Site Peach Istend 
Creek 

Must meet NJ discharge 
imiteUons 

bnptementabte Low capital. 
Low O&M 

Yes 

t o 

M\ PCB burning TSCA permitted laciUlies are rotary kiln indnerators. 



TABLE 2-4 (Continued) 
DETAILED SCREENING OF TECHNOLOGY TYPES AND PROCESS OPTIONS 

GENERAL 
RESPONSE 

ACTION 

SCREENING CRITERIA 

TECHNOLOGY 
TYPE 

PROCESS 
OPTIONS EFFECTIVENESS IMPLEMENT ABILRY COST RETAIN 

REASON FOR 
ELIMINATION 

Dlsposal-
Soil/Sludges 

on-site TSD FaciUty Effective for short-term, but ? 
tong-tenn reUabiUty questionabte; 
Requires prefreabiwnt and 
teachale testing lo determine 
tegality 

May m l be Imptementebte 
in hiture due to land 
disposal bans; SARA 
discourages tend disposal; 
Ott-slle bansportation 
required (manltesi compUance) 

High capital. 
Low O&M 

Yes 

On-site Reptecement Requires acoeptence by NJDEP; 
Effective for frealed wastes 
only; ReliabUity unkmwn 

Requfres delisUng of 
hazardous waste; Must be 
protective of human heaitt) 
artd the envfrorurant; 
Ftequires acceptance by NJDEP 

Low capital. 
Moderate O&M 

Yes 

Disposal Facitity Effective for disposal of lank and 
porttons of site soil/sludge; 
ReliabiUly unkmwn 

May m l be imptementebte 
in future due to tend 
disposal bans; SARA 
discc j rages land disposal; 
Difficult to implement 
under present regulaltons 
tor soil/Sludge 

Moderate capital. 
Low O&M 

Yes 

ro 
ro 

^ — • 
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T a ^ F 2 - 5 
REMEDIAL ALTERNATIVES 
SHALLOW GROUND WATER 

o 
en 
?o 
lO 
»— 
• ^ 

Technology Process Option 

No Action 

Long-term Ground Water Monitoring 

Institutional Actions 

Well Point System Collection 

Biological Sequencing Batch Reactors 

Powdered Activated Carbon 
Enhanced Biological Treatment 

Chemical Precipitation 

Thickening/Dewaterina 

Neutralization 

UV/Peroxidation 

Chemical Oxidation with Fenton's Reagent 

Critical Fluid Extraction 

Granular Activated Carbon 

Steam Stripping 

Filtration 

Discharge to BCUA/POTW or 
Peach Island Creek 

Off-Site Sludge Disposal 

On-Slte Sludge Disposal 

Air Emissions Control 

GW-1 

X 

X 

GW-2 

X 

X 

GW-3 

X 

X 

X 

X 

X 

(X) 

X 

(X) 

X 

X 

(X) 

(X) 

GW-4 

X 

X 

X 

X 

(X) 

X 

(X) 

X 

X 

X 

(X) 

(X) 

GW-5 

X 

X 

X 

X 

X 

(X) 

(X) 

X 

X 

(X) 

(X) 

GW-6 

X 

X 

X 

X 

(X) 

(X) 

X 

(X) 

X 

X 

(X) 

(X) 

GW-7 

X 

X 

X 

X 

(X) 

(X) 

X 

(X) 

X 

X 

(X) 

(X) 

GW-8 

X 

X 

X 

X 

X 

(X) 

(X) 

(X) 

X 

X 

(X) 

(X) 

X Required technology process option for alternative 
(X) Potentially required technology process option for alternative 

* institutional actions are required for the limited action where ground water will remain. G-3 through G-8 dewater the First 
Operable Unit and no longer is ground water present in the fill unit. 



lie 2-5 (cont'd.) 
REMEDIAL ALTERNATIVES 

Soil/Sludge 

Technology Process Option 

No Action 

Institutional Actions 

Capping 

Backflliina 

Perimeter Slurry Wall/Concrete Wall 

Dewater First Operable Unit 

Grading 

Revegetation 

Dikes and Berms 

Channels, Ditches and Trenches 

Complete Removal 

Partial Removal 

Contaminant Extraction 

In Situ stabilization/Solidification 

On-site stabilization/Solidification 

In Situ Soil Flushing 

In Situ Vitrification 

Vacuum Extraction 

On-Slte Incineration 

Oll-Slle Incineration 

Olf-Sile Disposal 

On-Site Disposal 

Air Emissions Control 

S/S-1 

X 

S/S-2 

X 

S/S-3 

X 

X 

X 

X 

X 

X 

X 

X 

(X) 

(X) 

S/S-4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

(X) 

(X) 

X 

X 

|X) 

S/S-5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X(1) 

X 

X 

S/S-6 

X 

X 

X 

X 

X 

X 

X ' 

X 

X(1) 

X 

S/S-7 

X 

X 

X 

X 

X 

X 

(X) 

X(1) 

X 

X 

S/S-8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S/S-9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X (1) 

X 

X 

X Required technology process option for alternative 
(X) Potentially required technology process option for alternative 
(1) Entire Site 
(2) Hot Spots 



J I ^ ^ S Table^^5 (cont'd.) 
REMEDIAL ALTERNATIVES 

Soil/Sludge 

Technology Process Option 

No Aclion 

Institutional Actions 

Capping 

Backliilino 

Perimeter Slurry Wall/Concrete Wall 

Dewater First Operable Unil 

Grading 

Revegetation 

Dikes and Berms 

Channels, Ditches and Trenches 

Complete Removal 

Partial Removal 

Contaminant Extraction 

In Situ Stabilization/Solidification 

On-Site Stabilization/Solidification 

In Situ Soil Flushing 

In Situ Vitrilication 

Vacuum Extraction 

On-Site Incineration 

Off-Site Incineration 

Oil-Site Disposal 

On-Slte Disposal 

Air Emissions Control 

S/S-10 

X 

X 

X 

X 

X 

X 

X 

X 

X (1) 

S/S-11 

X 

X 

X 

X 

X 

X 

X 

X 

X(2) 

S/S-12 

X 

X 

X 

X 

X 

X 

X 

X 

X (1) 

S/S-13 

X 

X 

X 

X 

X 

X (1) 

X 

X 

X 

S/S-14 

X 

X 

X 

X 

X 

X 

X 

X 

X(1) 

X 

S/S-15 

X 

X 

X 

X 

X 

X 

X 

X 

X (2) 

X(2) 

X (1) 

X 

X 

S/S-16 

X 

X 

X 

X 

X 

X 

X 

X 

X (2) 

X (2) 

X(2) 

X (1) 

X 

X 

S/S-16' 

X 

X 

X 

X 

X 

X 

X 

X 

X(1) 

X (1) 

X 

S/S-17 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X(1) 

X (1) 

X 

X 

X 

X Required technology process option for alternative 
(X) Potentially required technology process option lor alternative 
(1) Entire Site 
(2) Hot Spots 



Table 2-5 (cont'd.) 
REMEDIAL ALTERNATIVES 

Tank Sludge 

Technology Process Option 

No Action 

Complete Removal 

Contaminant Extraction 

On-Slte Stabilization/Solidification 

In-Tank Stabilization/Solidification 

Vi t r i f icat ion 

Encapsulation 

On-Slte incineration 

Off-Site Incineration 

Off-Site Disposal 

On-Site Disposal 

T -1 

X 

T-2 

X 

X 

X 

T-3 

X 

X 

X 

T-4 

x 

X 

X 

X 

T-5 

X 

X 

X 

T - 6 

X 

X 

X 

X 

T-7 

X 

T-8 

X 

X 

X 

T - 9 

X 

X 

X 

X 

X Required technology process option for alternative 

O 
O 
to 
ro 
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SECTION 3 
INITIAL SCREENING OF REMEDIAL ALTERNATIVES 

(PHASE II) 

3.1 Introduction 

In th i s sect ion, feasible technologies for t r e a t m e n t of 
contaminated ground water, soil/sludge and tank sludge are 
identified and grouped into respective Remedial Action 
Alternatives. These alternatives are evaluated on the basis of 
effectiveness, implementability and cost. The purpose of this 
screening step is to identify those alternatives with sufficient 
merit (i.e., with the most favorable composite evaluation for all 
criteria) to undergo detailed evaluation in Section 4 of this 
document. 

3.1.1 Basis for Alternative Configuration 

3.1.1.1 Groundwater 

The ground water t reatment alternatives for Phase II are 
configured to conform to specified criteria in order to provide 
an equal basis for comparison. The criteria are developed based 
on current conditions at the SCP site and from data provided in 
the remedial investigation (Dames & Moore 1990). It has been 
assumed that, for each alternative involving treatment, a slurry 
wall (or concrete wall for some alternatives) will be constructed 
around the site perimeter to prevent ground water flow into or 
away from the first operable unit. The purpose of this wall is to 
isolate the FOU from recharge to limit the amount of ground 
water requiring treatment and to prevent off-site migration of 
contaminants by limiting outflow. 

Calculations completed by ERM show an upper bound volume of 
ground water in the fill unit of approximately 6 x 10^ gallons 
with a range of inflow due to precipitation infiltration, of 
between 0.28 and 0.68 gallons per minute (gpm). (Refer to 
Appendix N for calculations.) Several soil/sludge options would 
require dewatering of the fill unit prior to treatment. In these 
cases, water treatment will proceed as quickly as possible. For 
the remainder of the soil/sludge alternatives, ground water 
t reatment duration will vary to coincide with the length of 
soil/sludge treatment. 

3-1 
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Each ground water t reatment alternative is designed on the 
basis of an estimated maximum flow rate of 50 gpm. This flow is 
consistent with those soi l /s ludge alternatives tha t require 
prompt dewatering of the fill unit . Any remedial alternative 
employing dewatering will remove contaminants in the shallow 
ground water table as well as eliminate the shallow ground water 
table itself. 

For the purposes of Phase II screening, ground water treatment 
alternatives are being evaluated independently of the soil/sludge 
remediation alternatives. 

3.1.1.2 Soil/Sludge 

The soil/sludge alternatives are developed to address the first 
operable unit , which contains approximately 114,000 cubic 
yards of material. Of this total, approximately 9200 cubic yards 
are in the area designated as the sludge pit. One sampling point 
(Dames & Moore - Bl) indicated the presence of a grease-like 
sludge. Four backhoe pits dug in the sludge pit area during ERM 
sampling did not confirm the presence of this type of sludge. 

3.1.1.2.1 Land Disposal Restrictions 

The Land Disposal Res t r ic t ions (LDR) are appl icable 
requirements for many of the alternatives evaluated in the FS. 
The prerequisites for the LDRs to be applicable to a Superfund 
response action are as follows: 

1. the action must constitute "placement"; 

2. the waste must be a RCRA hazardous waste: and 

3. the RCRA waste must be restricted under the LDRs at the 
time of placement. 

Placement does not occur when waste is moved within an area of 
contamination ("AOC"); however, removal of waste from an AOC, 
treating it, and then returning the treated waste to the AOC does 
constitute placement. Certain alternatives evaluated in the FS do 
not involve placement (i.e. containment , in-si tu t rea tment 
alternatives). However, for all the al ternat ives involving 
excavation and on-site or off-site treatment or disposal of the 
wastes, the first prerequisite is satisfied. 

EPA has determined that the soils and sludges at the site are 
RCRA h a z a r d o u s was te s . The was tes are considered 
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"characteristic" hazardous wastes. In addition, the wastes 
contain "California List" wastes (nonliquid hazardous wastes 
containing halogenated organic compounds (HOCs) in total 
concentration greater than or equal to 1,000 mg/kg). 
Therefore, the second prerequisite is satisfied. 

The LDRs are being phased in over time; however, all RCRA 
characteristic hazardous wastes wiU be restricted by May, 1990. 
Soil and debris has been granted a capacity extension until 
November, 1990. 

Until November, 1990, soil and debris does not have to meet the 
promulgated treatment standards, but if land disposal occurs, 
the receiving unit (e.g., the site) must meet the RCRA minimum 
technology requirements (double liner, leachate collection 
system, ground water monitoring). 

Since it will take some time for the design of any remedy 
selected, it must be assumed that the remediation may not be 
completed before November, 1990. The LDRs are therefore 
applicable requirements for all alternatives involving placement. 
Alternatives that involve excavation and on site treatment do not 
meet LDRs, however, they are Included in the FS for their 
technical merit and may be feasible with a variance from LDR. 

3.1.1.2.2 TSCA Disposal Requirements 

Because the site contains soil/sludge contaminated with PCBs at 
levels exceeding 50 ppm, the disposal/treatment of these 
materials is regulated under the Toxic Substances Control Act 
(TSCA). Soil/sludge contaminated with PCBs over 50 ppm 
which are moved from one area of the site to another must be 
incinerated, treated by a method equivalent to incineration (to a 
residual of 2 ppm), or disposed of in a chemical waste landfill. 
This FS includes incineration alternatives and vitrification 
alternatives (which are considered equivalent to incineration) in 
order to comply with the TSCA requirements. It is unknown 
whether other treatment alternatives (e.g., contaminant 
extraction, stabilization) would be able to achieve the PCB 
residual concentration of less than 2 ppm necessary to comply 
with the TSCA requirements. 
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3.1.1.3 Tank Sludge 

The tank sludge alternatives are designed to treat the tank itself 
and contents. The tank contains approximately 15 cubic yards 
of material. 

3.1.2 Results of Treatability Testing for Ground Water and Soil/Sludge 

To aid in the realistic evaluation of ground water and soil/sludge 
alternatives, a number of treatability studies were performed on 
these media. The results of these studies are summarized in 
this subsection; complete results of this initial testing are 
provided in Appendices C, D, E, and F. 

3.1.2.1 Ground Water Treatability 

Preliminary testing was performed on 

• Steam Stripping, 

• UV/peroxidation, 

• Critical-Fluid Extraction, and 

• Activated Carbon Adsorption. 

Two gallons of ground water collected from the site for steam 
stripping trials were supplied to APV/Crepaco, Tonawanda, New 
York, for testing in a small-scale system designed to model a 
standard heat exchanger, column with reboiler, and condenser. 
Ground water processed through the unit under two different 
test conditions was collected for analysis. In addition, column 
temperature and pressure data were taken. 

A ten-gallon sample of ground water was submitted to 
Peroxidation Systems, Inc. (PSI), Tucson, Arizona, for treatment 
in a proprietary bench-scale UV/peroxidation unit. Testing was 
conducted under different conditions, by varying peroxide 
dosage, UV intensity, and residence time. 

Approximately two gallons of ground water collected were 
extracted by CF Systems Corporation, Waltham, Massachusetts, 
in a proprietary laboratory-scale, critical-fluid extraction unit. 
The solvent used was liquefied carbon dioxide. The solution 
remaining after extraction was collected for analysis. 
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Treatability work on activated carbon was conducted by Calgon 
Carbon Corporation via accelerated column testing (ACT), which 
is a single-column continuous-flow study. Site ground water was 
fed to a one half-inch diameter column at an accelerated rate, 
and influent and effluent samples were periodically taken. 

Conventional parameters pertinent to biological treatability were 
also quantified. However, biological treatability tests were not 
performed. In conjunction with certain of the processes 
evaluated above, solids removal was required to prepare the raw 
ground water for treatability testing. Results of this work are 
summarized below. 

3.1.2.1.1 Steam Stripping 

Results of the two steam stripping treatability trials detailed in 
Appendix C are shown in Table 3-1. These data show that total 
Target Compound List (TCL) volatile compounds were reduced 
in the test from 1,210 ppm to 0.5 ppm, based on test results 
from APV/Crepaco's Run 1. TCL semivolatile compounds were 
reduced from 83 ppm to 12 ppm. Of the compounds remaining 
in the ground water, phenol, 4-methylphenol, benzyl alcohol, 
and benzoic acid totaled 10 ppm. Percent removals for the 
various compounds in the feed are given in Table 3-1 as well. 
The feed to the laboratory-scale stripping unit was prefiltered 
through a coarse-cloth, in-line filter in the second trial because 
of severe calcium carbonate fouling of the stripping setup. Test 
condit ions for Run 1 involved a feed ra te of 710 g / h r 
(grams/hour), an overhead stream of 110 g/hr, and an effluent 
flow of 594 g/hr. The test system was operated at a temperature 
of 98 degrees Centigrade, a feed-to-steam ratio of 5:1 , and 
atmospheric pressure. 

Test conditions for Run 2 involved a feed rate of 929 g/hr , an 
overhead stream of 103 g/hr, and an effluent flow of 817 g/hr . 
System temperature was 98.5 degrees Centigrade, at a feed-to-
s team ratio of 8:1 and atmospheric pressure . A packing 
equivalent of ten theoretical plates was employed in both tests. 

It is noted on Table 3-1 that the 1232 PCB Aroclor was detected 
ra ther than the 1242 Aroclor found in the other raw ground 
water samples analyzed. Conversations with the laboratory 
performing the analysis have indicated that indeed Aroclor 1232 
was determined to be present in this sample using CLP peak 
height ratio methods. However, the presence of unknown 
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interferents and the nature of the peak ratloing technique make 
the differentiation between Aroclors 1232 and 1242 difficult in 
certain matrices. The reason for the difference in Aroclors 
reported cannot be determined given current CLP protocol. 
The testing required to evaluate this difference is not allowable 
under current protocol as listed in the CLP Statement of Work. 

3.1.2.1.2 UV/peroxidation 

All results of treatability testirlg for UV/peroxidation performed 
on FOU ground water are provided in Appendix C. The results 
indicated relatively low organic removals, compared to other 
trials performed by ERM on this process. Trial 3 -1 , which 
performed best of 4 trials (Table 3-2), entailed a hydrogen 
peroxide dose of 4,500 mg/l at an UV intensity of 207 Watts per 
liter (W/1) and a detention time of 20 minu tes . Alum 
pretreatment for solids removal was required. Percent removal 
of TCL VOCs ranged from 32 to 100 percent , leaving 
approximately 630 ppm of VOCs (420 ppm of which were 
methyl ethyl ketone (MEK) or 2-butanone) in the effluent. 
Removal of TCL semivolatiles was 50 to 100 percent efficient. 
This left approximately 20 ppm of semivolatiles in the process 
effluent, of which 80% (16 ppm) was attributed to nitrobenzene. 
The single pesticide observed, methojqrchlor, was not noticeably 
degraded, although it was present in the feed at under 10 ppb. 
It is noted that analjrtical detection limits for all volatiles were in 
the ppm range due to matr ix interference. Based on 
conversations with PSI, Inc., the testing performed did not 
evaluate the need to fully oxidize the high-strength ground 
water, as this did not appear to be a cost-effective remedial 
measure. Specifically, the peroxide dosage necessary to fully 
treat the raw water was much higher than that characteristic of 
normal operations. The laboratory feasibility tests conducted by 
PSI were designed to deterniine the oxidation ra tes for the 
organic compounds of interest given a set of influent conditions 
(pH, H2O2 concentration, UV intensity/type, etc.). For this 
reason, the test design is not intended to get 100% removal of 
the specific organic compounds. PSI's determination tha t the 
UV/H2O2 system alone is not cost-effective is based on the large 
(5 to 10 times) difference in cost estimated for the perox-
pure^M system alone vs. a steam stripper with a perox-pure^M 
polishing system. This was determined based on the overall 
water characteristics as well as the organic compounds present. 
PSI confirmed that UV/peroxidation should still be retained for 
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consideration for polishing following other primary treatment. 
This technology was retained as a polishing step despite poor 
removals on the raw ground water. It is noted tha t removal 
efficiencies obtained on the raw ground water do not correlate 
with resul ts expected for polishing. This is because the 
stoichiometric dose of peroxide is greater in polishing than that 
used for raw ground water treatability testing. Because of its 
known ability in other applications to degrade soluble, less 
carbon adsorbable compounds, the process has been retained in 
this polishing capacity. Some of the data used to determine the 
feasibility and cost-effectiveness of the perox-puretm process to 
polish the steam stripper effluent are shown in Table 3-3. It is 
noted that these data are derived from both feasibility testing 
and acutal field operational data of full-scale systems. Although 
final design and costing for polishing with UV/peroxidation 
should be done after tests on steam stripper effluent, the 
amount of data on similar waters and contaminants permit the 
conclusion that UV/peroxidation would be effective for ground 
water polishing. Since the oxidation rate of all the organic 
compounds tested is constant over the concentration range of 
interest, one can extrapolate using the rate constants to any 
effluent desired. PSI has successfully used this technique to 
determine full-scale oxidation times required. Good correlation 
has been shown between these projections and actual full-scale 
operating systems installed by PSI. Inclusion of this process for 
polishing in the ground water alternatives is based on the 
understanding that additional treatability work mus t be carried 
out before this application of the process can be fully assessed. 

Full results of the treatability testing performed are provided in 
Appendix C. 

3.1.2.1.3 Critical Fluid Extraction 

The treatability testing performed by CF Systems, Inc., on 
critical fluid (carbon dioxide) extraction of the shallow ground 
water is detailed in Appendix C. Results of the testing indicated 
that TCL volatile compounds at a concentration of approximately 
1,220 ppm were reduced to <0.5 ppm. Acetone and MEK (2-
butanone) were the only detectable TCL volatile compounds in 
the effluent, at 220 and 200 ppb, respectively. MEK comprised 
520 ppm of the VOCs in the feed (Table 3-4). TCL semivolatiles 
were reduced from approximately 73 ppm to 1.3 ppm. Only 
phenol (210 ppb), benzoic acid (900 ppb), benzyl alcohol (20 
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ppb) and bis(2-ethylhexyl) phthalate (150 ppb) were detected in 
the effluent. PCBs were substantially removed; Aroclors 1242 
and 1254 decreased from 3,100 and 400 ppb to 150 and <100 
ppb, respectively. Percent removals for all compounds detected 
are given on Table 3-4. 

Testing was carried out in batch mode for three successive 
extractions at 70 degrees Fahrenheit and a pressure of 1,200 
psig. No pretreatment of the water for solids removal was 
required. 

3.1.2.1.4 Granular Activated Carbon Adsorption 

The sample submit ted to Calgon Carbon Corporation for 
accelerated column testing (ACT) was dark amber-brown with a 
high turbidity. It also exhibited an oily surface film and a 
petroleum-type odor. Solids removal was carried out before ACT 
testing via coagulation with alum, lime, and anionic polymer. 

The ACT simulated a s tandard 10,000-pound adsorber with a 
surface loading rate of 0.57 gpm/ft^. After about 5.4 simulated 
days' running time, color breakthrough was observed. All 
effluent samples had a strong odor. The odor was not identified, 
and activated carbon treatment did not appear to remove it to 
any significant extent. This odor was not noted in the effluent 
from other tieatability trials. 

A number of organic compounds representing varying degrees of 
affinity for activated carbon were monitored for breakthrough in 
the ACT effluent. In granular activated carbon t reatment , 
effluent quality varies, depending on the degree of exhaustion of 
the carbon bed. The t imes to break through (Table 3-5) 
represent the length of time that the compound in question 
remained undetected in column effluent. Thus, essentially 100 
percent removal was obtained for each compound except methyl 
ethyl ketone for at least a portion of the ACT test run . This 
factor is important with respect to carbon usage rates . The 
actual effluent quality after breakthrough varies over time and so 
is meaningless at any specific time. Thus, it was not included on 
Table 3-5. Breakthrough curves for the compounds monitored 
are provided in Appendix C. These curves enable projected 
effluent quality to be evaluated over the duration of the ACT test. 
Instantaneous breakthrough of Total Organic Carbon (TOC) and 
methyl ethyl ketone (MEK) was observed. It was suspected that 
the bulk of TOC in the column effluent was due to MEK. Other 
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components broke through the ACT column as shown on Table 
3-5. Raw and coagulated feed water quality are given in Table 3-
6. 

3.1.2.1.5 Biological Treatment 

Biological treatability tests were not performed. Data from 
conventional parameters (Table 2-1) indicate tha t the ground 
water has a substantial BOD (Biochemical Osgrgen Demand) of 
2,270 mg/ l , which is in expected proportion to the COD 
(Chemical Oxygen Demand) of 4,500 mg/ l obtained. Non-
purgeable TOC, which does not account for VOCs, was measured 
at 950 mg/ l . Based on the concentration of ketones in the 
ground water (an average of 850 ppm out of approximately 1,500 
ppm total organics), it is thought that these compounds are the 
primary contributors to the BOD of the water. While such a BOD 
value appears at the outset to indicate that biological treatment 
is a promising remedial measure, predictions of biotoxicity or 
bioinhibition by other compounds in the waste cannot be made 
with current data. The BOD test was performed at a dilution of 
1/1,000, and the test does not allow evaluation of the possible 
bui ldup of refractory organics over time. In particular, a 
compound such as chloroform may prove inhibitory at the 130 to 
220 ppm level at which it is present in the water. Because no 
treatability studies were run on biological treatment, a concise 
review of applicable literature findings is presented in Table 3-7. 
Treatability work is required on biological treatment to verify its 
applicability as a treatment alternative. 

3.1.2.1.6 Chemical Precipitation 

In the course of carrying out t rea tabi l i ty s tud i e s on 
UV/peroxidation and granular activated carbon, pretreatment via 
coagulation was performed by the treatability vendors. This 
step, which was not anticipated, was needed to remove the 
elevated levels of suspended solids and colloidal turbidity in the 
raw water prior to t rea tment . Results of these strictly 
p re l iminary chemical p rec ip i t a t ions , inc lud ing pe rcen t 
removals, are given in Table 3-8. These results are not meant to 
represen t detailed, comprehensive chemical precipi tat ion 
process trials. A comparison of the results obtained to effluent 
criteria shown in Table 3-9 is not made, because of the 
preliminary nature of these results. When detailed bench-scale 
s tudies have been performed, such a comparison will be 
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appropriate. However, since the chemical precipitation process 
is a pretreatment step and not intended to meet discharge 
standards, a comparison to such standards is unwarranted. The 
work performed by Calgon Carbon Corporation employed a high 
alum dose of 3,000 ppm in conjunction with lime at 500 ppm 
and Calgon P1200 anionic polymer at 0.6 ppm. After settling 
overnight, a clear amber supernatant with pH 6.9 was formed. 
The color of the raw water was a muddy dark brown. As may be 
seen, from the data, arsenic, copper, chromium, and zinc were 
effectively removed in this precipitation; mercury and nickel 
were not. Other attempts to clarify the water using lower doses 
of alum and lime, lime alone, and acid followed by lime were 
unsuccessful. Ferric chloride was not tested to avoid possible 
iron fouling in the ACT test uni t . PSI, Inc. performed 
coagulation at pH 7.7 using an alum dose of 200 mg/l . Results of 
total metal analysis indicated poorer removals at this more 
moderate dose. Again, mercury was not affected in the 
treatment. PSI also tried alum and lime, and alum, lime, and 
polymer, before selecting alum coagulation alone. 

Because treatability studies were not performed on chemical 
precipitation to the level of detail necessary for conclusive 
results, literature results for hydroxide and sulfide precipitation 
are presented in Table 3-10. This summary indicates ARARs are 
potentially achievable for all metals, depending on the discharge 
option selected. 

The chemical precipitation process also effected quantitative 
reductions in PCB levels in the raw water. In Calgon's test, 
Aroclors 1242 and 1254 were reduced from 780 and 100 ppb, 
respectively, to the level of sensitivity of the procedures utilized 
(<25 ppb and <10 ppb, respectively) (Table 3-6). The same 
Aroclors were reduced from 480 and 48 ppb, respectively, in 
the PSI coagulation to non-detectable levels. 

3.1.2.2 Soil/Sludge Treatability 

3.1.2.2.1 Incineration 

Treatability tests were conducted by EER on two soil and tank 
composites to determine incineration feasibility. A soil batch 
incinerator using less than ten pounds of sample was used for 
the test. The program evaluated: 

• 30- and 60-minute residence times. 
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combustion temperatures of 1500, 1800 and 2400 degrees 
Fahrenheit, 

afterburner temperatures of approximately 2400 degrees 
Fahrenheit, 

optimum operating conditions for a continuous commercial 
unit, 

quality of ash generated, and 

combustion emissions. 

EER prepared a report discussing the treatability tests and 
results. The conclusions reported from the tests are as follows: 

High efficiency, fine particulate control will be required to 
control volatile metal releases. 

Emission control of products of incomplete combustion 
(PIC) requires further evaluation and consideration. 

Slagging of materials at high temperature (1800 degrees 
Fahrenheit) can occur and result in operational difficulties. 

Ash generated from the combustion tests yielded leachate 
concentrations below RCRA standards for all metals. 

Further discussion on the thermal treatability tests is provided 
in Appendix F of this document. 

3.1.2.2.2 Contaminant Extraction 

A series of laboratory-scale batch multi-stage extractions of six 
different soil/sludge samples was carried out at ERM's 
laboratory. The objective of the study was to make a preliminary 
assessment of the applicability of in-situ soil flushing and on-site 
mechanical system contaminant extraction for removal of 
organics, metals, and PCBs from the soil/sludge at the SCP site. 

Aqueous extraction fluids evaluated included hydrochloric acid, 
surfactant, and Citrikleen® solutions. 

Trials included multi-stage extractions with the three basic 
types of extraction fluids as well as sequential extraction using 
the three types of fluids in series on the same aliquot of 
soil/sludge. A full report on this work appears in Appendix D. 
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The study showed that: 

• The acidic extractant removed 71 to 98% of the various 
metals, with residual chromium levels being highest of the 
metals. 

• Both the surfactant- and Citrikleen®-based extractants 
removed large percentages (78 to over 90%) of the PCBs, 
aromatics, and total petroleum hydrocarbons. However, 
results show extremely high PCB and VOC concentrations 
(in the 1,000s of ppm) remaining in the sludge (See 
Appendix D, Section D.4.1,1.1 and tables 2 through 4 in 
Attachment D-2). 

• USEPA's selected analytical methods (i.e., CLP protocol via 
low level and medium level concentrations) were not 
entirely appropriate for the levels of constituents in the 
soil/sludge or extraction fluids. 

• Data for PCBs are inconclusive relative to the concentration 
remaining after treatment. 

• Further pilot-scale treatability work would be required to 
fully evaluate these processes and to develop process 
designs in sufficient detail to permit closer comparison with 
other alternatives. 

3.1.2.2.3 Solidification/Stabilization 

A series of laboratory scale bench studies was performed by two 
stabilization/solidiflcation contractors to assess the feasibility of 
stabilizing material in the fill unit. The objective of the study 
was to evaluate the effectiveness of stabilization/solidiflcation for 
reducing the toxicity or mobility of constituents in the 
soil/sludge. The specific objectives of the treatability testing 
are as follows: 

• To d e t e r m i n e t he a p p l i c a b i l i t y of t h e 
solidification/stabilization process to the site soil/sludge; 

• TO determine the effectiveness of the process for 
remediation of the site soil/sludge, in terms of strength, 
permeability and leachability; 

• To evaluate potential chemical process conditions; and 

• To provide a preliminary estimate of unit costs. 
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The treatability study was performed as outiined in the Scope of 
Treatability Studies for the FS/FOU (Appendix A). The 
contractors chosen to run the tests were Enreco Laboratories 
and Hazcon Engineering, Inc. Both contractors evaluated a 
number of different mixes based on cementitious and pozzolanic 
bonding processes. The evaluation of the mixes was based on 
strength values (unconfined compressive strength). At the 
completion of testing, the mixes exhibiting the highest strength 
value, a minimum of 50 pounds per square inch (psi) UCS, were 
anal3rzed for leaching parameters and permeability. 

The summarized results of the stabilization/solidification 
treatability study are located in Appendix E. 

The effectiveness of the stabilized material was evaluated 
utilizing UCS, permeability, and leaching criteria. All of the 
mixes developed by both contractors exceeded the 
recommended value of 50 psi UCS for stabilized material. 
Permeability testing of the final mix designs showed a range of 
values between 10"5 and 10"8 centimeters per second. The 
leaching of the samples by TCLP methodology exhibited that the 
stabilization mixes will immobilize most of the constituents 
found in the raw sample, including volatiles, semi-volatiles, 
metals, and PCBs. 

Hazcon's estimate of full-scale costs for the mix developed is 
provided in Appendix E. Enreco has not provided an estimate of 
full-scale costs. 

Recommendations for further work include additional bench-
scale testing to evaluate lower-cost stabilization/solidification 
mixes, and a pilot-scale test on site, simulating field conditions 
with the rubble present in the fill unit that may inhibit this 
technology. 

3.1.3 Ground Water Recovery Alternatives 

The selection of an efficient ground water recovery method 
depends largely on two factors: site conditions and remedial 
alternative. The site conditions often impose many physical and 
logistical limitations to certain recovery schemes. The specific 
alternative will determine the efficiency and compatibility of a 
recovery scheme with the overall remediation framework. 

Summarized below are critical SCP site conditions and their 
implications in selecting a ground water recovery method. 
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• The total volume of d ra inab le water from the first operable 
unit, assuming that the unit will be effectively isolated by a 
vertical barrier, is approximately 3 x 10^ gallons. This 
volume is based on the fill area, the dewatering depth and 
the specific yield. Additional water may be collected as a 
result of precipitation infiltration during implementation of 
the remedy. 

• The saturated thickness that can be dewatered readily is 
limited (12.2 feet), aind the depth to the water table is very 
shallow (2 to 3 feet below the ground surface). This 
condition would accommodate shallow dewatering schemes 
such as sumps, trench drains and wellpoints, rather than 
pumping wells. 

• Rubble £m.d large pieces of debris in the fill un i t can 
interfere with installation of any type of dewatering system. 

• Because of possible VOC emission problems, the most 
desirable form of dewatering system is one tha t can be 
installed with minimal site disturbance. 

Possible dewatering methods for this site include trench drains, 
sumps , and wellpoints. The trench drain system would be 
efficient for quick dewatering but is more expensive for this site 
because of VOC emission control r equ i r emen t s dur ing 
excavation. Sumps would involve moderate excavation and low 
cost but poor efficiency. The wellpoint system requires minimal 
site disturbance but limits use of the site for other activities until 
dewatering is complete. 

Although site use must be limited during the dewatering period, 
the dewatering operation can be completed within a short 
period of time. The wellpoint system can be combined with a 
vacuum extraction system such that VOCs in the soil/sludge can 
be reduced. The wellpoint system has been routinely used for 
construction site dewatering and is readily available. 

Another dewatering system could supplement the wellpoint 
system for certain remedial alternatives should the wellpoint 
system be removed for subsequent site activities. For example, 
stormwater and infiltration need to be collected and treated 
during any excavation following removal of the wellpoint system. 
The easiest dewatering method during soil excavation would be 
pumping from sumps. 
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3.2 Development of Remedial Alternatives and Evaluation 
Criteria 

To aid in the development of remedial alternatives, the following 
remedial action objectives have been listed for the site (repeated 
here from Section 2.3). These are summarized as follows: 

• Mitigate conditions in the First Operable Unit which could 
result in an unacceptable risk to h u m a n health or the 
environment from the water table aquifer or migration of 
contaminants to other water-bearing uni ts hydraulically 
connected to the water table aquifer. 

• Mitigate any unacceptable risk to human receptors from 
dermal contact with, incidental ingestion of and inhalation 
of soil/sludge contaminants. 

• Mitigate conditions in the First Operable Unit which may 
result in an unacceptable risk to human health or the 
environment from continued migration of contaminants to 
Peach Island Creek. 

• Attain ARARs/TBCs, provided by EPA, for shallow ground 
water in the First Operable Unit. 

• Attain ARARs/TBCs, provided by EPA, for soil/sludge in the 
First Operable Unit. 

The a t t a inment of the remedial action objectives is the 
underlying basis for the configuration of remedial alternatives 
developed. Remedial alternatives which may achieve these 
objectives and are suitable for initial screening are developed 
through a three-step process. Response criteria are first 
established to evaluate the anticipated performance of each 
alternative with respect to environmental and human health 
impac t s . The Applicable or Relevant and Appropriate 
Requirements (ARARs) and other criteria To Be Considered 
(TBCs) are identified and used to evaluate potential risks to 
human health and the environment for each remedial action as 
well a s performance requ i rements for each a l ternat ive . 
Technically implementable technologies are used to develop 
comprehensive medium-specific remedial alternatives on the 
basis of operation and performance, compatibility, and use of 
acceptable engineering practice. Alternatives development was 
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carried out at the conclusion of the Phase I screening. The 
alternatives are evaluated for effectiveness, implementability, 
and cost. 

3.2.1 General Discussion of Key ARARs and TBCs 

USEPA has submitted a 27 July 1989 memorandum from its 
contractor, EBASCO, as well as a March 3, 1989 letter to William 
L. Warren identifying vEirious statutes and regulations which the 
USEPA h a s concluded are Applicable or Relevant and 
Appropriate Requirements (ARARs) for the SCP site. These 
docimients also identify certain non-promulgated material which 
the USEPA has concluded should be considered (TBCs) with 
regard to remediation of the SCP Carlstadt site. A copy of these 
documents accompany this report in Appendix G. USEPA has 
directed that the USEPA-identified s tandards, regulations and 
statutes listed in these documents be utilized in this feasibility 
study; has designated them as chemical-specific, action-specific 
or location-specific; and has required their application not only 
u p o n complet ion of the remedy b u t also du r ing the 
implementation of the chosen remedial alternatives. 

Listed below are general descriptions of the ARARs and TBCs in 
Appendix G which USEPA has identified and required to be 
applied to the SCP site. 

• Federal and New Jersev Safe Drinking Water Act MCLs 

Federal and New Jersey MCLs establish safe levels of 
contaminants in drinking water which are protective of 
human health. 

• New Jersey SCP Specific Ground Water Cleanup Levels 

These cleanup levels were calculated by NJDEP for certain 
compounds listed in Dames & Moore's Remedial 
Investigation Report (March 1990). 

• New Jersey Ground Water Quality Standards 

New Jersey's ground water quality s tandards establish 
cleanup criteria for ground water classifications GWl 
through GW4. NJDEP has determined that the water table 
aquifer is GW2, due in part to the water table aquifer's 
hydraulic connection to the underlying till aquifer and 
potable bedrock aquifer. Therefore, GW2 standards apply 
to the water table aquifer. 
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New Jersev Criteria For Ground Water Protection and 
Response 

This regulation represents the codified RCRA ground 
water protection s tandards. According to the criteria for 
ground water protection and response, cons t i tuents 
identified in N.J.A.C. 7:26-8.16 may not exceed the limits 
outlined under: 

N.JA.C. 7:9-6 or N.JJi.C. 7:9-4; 

• MCLs; 

• Alternate Concentration Limits (ACLs), or 

• background concentration levels. 

ARARs/TBCs Applicable for Treated Ground Water 
Discharge 

For the two off-site discharge options retained (Bergen 
County Utilities Authority (BCUA) POTW and Peach Island 
Creek), available pretreatment standards and surface water 
discharge criteria were considered. BCUA POTW general 
pretreatment requirements are provided in Table 3-9. It 
should be noted that the BCUA POTW does not, at the 
present time, have pretreatment limits for specific organic 
compounds; allowable limits for such compounds are 
decided on a case-by-case basis. For discharge to Peach 
Island Creek, discharge requirements for saline receiving 
s treams (N.J.A.C. 7:14A, Appendix F) were assumed as 
indicated in Table 3-9. Based on the seven-day, ten-year 
low flow (7Q10) of 0.081 cfs provided by Dames & Moore 
(1989a) for Peach Island Creek, no dilution capacity from 
the stream was assumed for the purpose of evaluating 
ground water alternatives in this FS. 

New Jersey Soil Cleanup Objectives 

New Jersey soil cleanup objectives are non-promulgated 
and therefore TBCs. NJDEP's soil cleanup objectives 
contain a summary of New Jersey's theoretical approaches 
to establishing cleanup levels for contaminated soil. The 
five approaches presented by NJDEP include: 

• background concentrations; 

• anal)^cal detection limits; 

G02235 
3-17 



• risk assessment methodology; 

• surrogate or action levels; and 

• chemical class cleanup objectives. 

Background cleanup concentrations are suitable only for 
naturally occurring contaminants at the SCP site (i.e., 
inorganics), and these levels are generally set at one to 
three times background levels. 

Surrogate levels are conservatively set by NJDEP to serve 
as an indicator or "Red Flag" deserving further attention. 
NJDEP generally establishes surrogate levels based upon 
risk assessments to ensure that human health is protected 
from direct contact, ground water is protected from 
degradation due to contaminants leaching from the soil, 
and surface water is protected from erosion of 
contaminated soil. Given the reasoning behind the New 
Jersey soil cleanup objectives, remedial alternatives which 
either immobilize or remove the contaminated soil might 
be considered to attain these TBCs. Either remedial 
approach will eliminate the pathways which may create 
human health risks and/or degrade ground water and/or 
surface water. 

3.2.2 Evaluation Criteria and Approach 

3.2.2.1 Criteria 

The three evaluation criteria (Effectiveness, Implementability 
and Cost) evaluated for each alternative are discussed in the 
USEPA's Guidance for Conducting Remedial Investigations and 
Feasibflity Studies Under CERCLA (Interim Final; October, 
1988). A description of these criteria follows. 

• Effectiveness 

The effectiveness evaluation considers the capacity of each 
remedial alternative to protect human health and the 
envirormient during the construction and implementation phase 
(i.e., short-term) and the period after remediation is complete 
(i.e., long-term). Effectiveness in the short- and long-term is 
related to the reduction in toxicity, mobility and/or volume of 
contamination each alternative provides. 
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• Implementability 

The implementability evaluation is used to assess the technical 
and administrative feasibility of constructing, operating, and 
maintaining each remedial action alternative. In addition, the 
availability of the per t inent components for technologies 
involved in a remedial alternative is considered. 

• Cost 

Cost evaluation includes estimates of capital costs, annua l 
operation and maintenance costs (O&M), and present worth 
costs. These costs are order-of-magnitude estimates and are 
prepared based on 

Preliminary conceptual engineering for major construction 
components. 

Unit costs of capital investment and general annual O&M 
costs available from USEPA documents. 

Vendor information and previous site remedia t ion 
experience. 

Capital cost estimates include the direct costs of equipment, 
installation, site preparation, and buildings as well as indirect 
costs such as engineering, heal th and safety, legal, and 
construction management. Indirect costs are calculated as 25% 
of total direct cost. Capital costs include a contingency of 20%. 
Operat ion and ma in tenance cos ts include power, fuel, 
chemicals, sludge disposal, monitoring and labor. Cost for 
ground water alternatives is based on a two-year operating 
period and a five-percent discount rate before taxes and after 
inflation. Following this two-year period, it is assumed that any 
infiltrated water collected will be hauled off site for t reatment 
and no permanent on-site ground water treatment system will 
be required. This cost is added to all alternatives for the 
remaining 28 years of the 30-year cost basis. For soil/sludge 
alternatives, present worth is based on the same five-percent 
discount rate and 30 years of ground water monitoring. All cost 
analysis was conducted in accordance with USEPA's "Guidance 
for Conducting Remedial Investigation and Feasibility Studies 
under CERCLA" (Interim Final, October 1988). This document 
references the Remedial Action Costing Procedures Manual 
(USEPA September 1985). 
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For the ground water treatment options, several general 
assumptions employed in the costing process need to be noted. 
As stated in Section 3.1.1, the remedial duration for the water-
table aquifer depends on the remedy selected for soil/sludge 
treatment. For some alternatives, dewatering should proceed as 
rapidly as possible (approximately three months) and in these 
cases, the most cost-effective strategy for ground water clean-up 
would assume the use of rental equipment. For other 
alternatives, the soil/sludge clean-up time is estimated at two to 
three years. Therefore, for the purpose of uniform costing and 
the uncertainty associated with the actual length of FOU unit 
remediation, permanent equipment installations have been 
costed. Where possible, rental costs for major equipment 
(excluding piping and other non-reusable system components) 
have been provided. These are given for comparative purposes 
relative to purchased equipment costs. To reemphasize, process 
equipment rental, rather than purchase, would be preferable for 
the anticipated duration of FOU unit dewatering. 

The cost estimates developed for the ground water alternatives 
do not consider the cost of ground water collection. This aspect 
of cost is incorporated in the soil/sludge remedial measure cost 
estimates. Relatively low-cost equipment present in each 
ground water alternative entailing treatment was not costed (e.g. 
equalization tankage), nor were minor optional process elements 
of each alternative (e.g., effluent holding tanks, pH adjustment, 
in-line mixers, etc.). Thus, the ground water alternative 
estimates provide relative costs but may not include costs for all 
treatment train components. 

Disposal of residuals from ground water treatment (i.e., chemical 
and biological solids, spent activated carbon, and concentrated 
organics from stripping processes) has been assumed on a 
worst-case basis to entail off-site disposal. Sludges could be 
thickened and hauled to a TSD permitted for liquids treatment, 
depending on PCB levels and percent solids in the sludge. 
Alternatively, stabilization or other treatment of residues could 
be required, for either on- or off-site disposal. For the purposes 
of costing, an off-site disposal scenario for a solid hazardous 
waste has been assumed for sludges and spent carbon. 
Concentrated liquids from organic stripping processes have 
been assumed to require off-site incineration. Based on the 
apparent tendency of PCBs to remain associated with suspended 
solids in the ground water, it is not expected that PCBs would be 
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present in the stripper condensate. Thus, disposal options for 
these liquids should not be limited because of the liquids' PCB 
content. 

3.2.2.2 Rating System 

A rat ing system (i.e., high, moderate or low) is used to 
summarize the evaluation of effectiveness and implementability 
for each alternative. A rat ing of "High" means tha t the 
alternative can achieve most or all of the factors considered in a 
given criterion. A "Moderate" rating means that the alternative 
can achieve a majority of the factors considered in a given 
criterion. A "Low" rating means that the alternative cannot 
achieve a majority of the factors considered in a given criterion. 
The ratings and present worth cost are then used in order to 
compare the alternatives, especially those alternatives which are 
similar. As a result of this comparison, the least favorable and/or 
least cost-effective remedial alternatives are excluded from the 
detailed analyses in Phase III. 

A description of each remedial alternative, including a summary 
of the effectiveness, implementability, and cost for each, is 
presented below. Process flow diagrams describing the ground 
water and soil/sludge alternatives are provided at the end of 
Section 3. 

3.3 Description and Evaluation of Remedial Alternatives 
for Ground Water 

This section presents and screens remedial alternatives for the 
ground water. One of two polishing processes is employed as an 
optional pa r t of each ground water alternative requiring 
treatment. These processes are granular activated carbon (GAC) 
and UV/peroxidation. GAC is included for polishing in 
Alternatives GW-3, GW-4, and GW-5. UV/peroxidation is 
included for polishing in alternatives GW-6, GW-7 and GW-8. 

In Alternatives GW-3 and GW-5, biological treatment will likely 
degrade alcohols, organic acids, and ketones in the water in 
preference to the chlorinated constituents in the waste. Thus, 
UV/peroxidation is not necessary to degrade these poorly 
adsorbed compounds, and so carbon adsorption is preferred. In 
Alternative GW-4, chemical oxidation is the main t reatment 
process; thus, GAC is indicated for polishing of these compounds 
not readily oxidized. GAC is not incorporated into Alternative 

002239 



GW-6 because of the high effluent levels of benzyl alcohol and 
benzoic acid, both of which adsorb poorly onto GAC. GAC is not 
included in Alternative GW-7 because the effluent from critical 
fluid extraction contains primarily ketones and benzoic acid, 
which are poorly carbon adsorbed. GAC is not included in 
Alternative GW-8 for polishing, because powdered activated 
carbon is introduced in the biotreatment step. Adding GAC for 
polishing would be redundant. UV/peroxidation is thus included 
in Alternative GW-8 in lieu of GAC. UV/peroxidation supplants 
GAC in Alternatives GW-6 and GW-7 because it can degrade the 
organics that GAC carmot adsorb. 

3.3.1 Alternative GW-1, No Action 

The No Action alternative for ground water does not require any 
remedial activities but does provide for long-term monitoring of 
ground water. Semi-annual sampling/analysis, utilizing the 
existing wells on site and off site, would monitor contaminant 
migration and assess the long-term effectiveness of the No 
Action alternative. This alternative is required to be considered 
by the National Contingency Plan, in order to provide a baseline 
against which all other alternatives may be compared. 

3.3.1.1 Effectiveness 

The No Action alternative will not satisfy the remedial action 
objectives for ground water in the water table aquifer at the 
SCP/Carlstadt site. This alternative affords no reduction in the 
toxicity, mobility, or volume of the contaminants of concern 
detected in the water table aquifer. 

The possibflity for migration of contaminants in ground water to 
other environmental media may present the opportunity for 
potential human exposure and unacceptable risk in the short-
and long-term as well as potential unacceptable risks from 
exposure to hydraulically connected media affected by 
uncontrolled contaminant migration. However, the magnitude of 
this potential risk is beyond the scope of this FS report for the 
First Operable Unit. 

Currentiy, NJDEP and USEPA consider the water table aquifer 
to be in the GW2 classification. USEPA's Baseline Risk 
Assessment for the SCP site (Clement Associates 1990) 
identifies a potential, unacceptable risk associated with future 
use of the water table aquifer by on-site workers. This potential 
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risk assumes a No Action scenario and that existing contaminant 
levels will remain constant in the future. Although the No Action 
alternative includes long-term ground water monitoring, it will 
not preclude any possible long-term unacceptable risks 
associated with future usage of the water table aquifer. 

In addition, the absence of remediation will allow the existing 
level of ground water contamination to remain in the shallow 
ground water aquifer. The existing condition of this aquifer 
precludes Einy potential GW2 uses. No Action will not prevent 
migration of contaminants present in the water table aquifer, 
will not protect hydraulically connected media, and will not 
prevent water table aquifer discharge to Peach Island Creek, all 
of which pose a risk to human health and the environment. 

3.3.1.2 Implementability 

The No Action alternative is possible to implement. The 
existing on-site and off-site monitoring wells can be used for the 
long-term ground water monitoring program. 

3.3.1.3 Cost 

The cost of ground water monitoring is included in the No 
Action alternative for soil/sludge remediation (Alternative S/S-
1). Therefore, no costs are included for this ground water 
alternative. Rental equipment costs are not applicable for this 
alternative. 

3.3.2 Alternative GW-2, Limited Action 

The Limited Action alternative for ground water would involve 
site access limitations as well as deed restrictions in perpetuity 
on use of ground water in the water table aquifer underlying the 
site. Long-term shallow ground water monitoring as in 
Alternative GW-1 would be included. 

3.3.2.1 Effectiveness 

The Limited Action alternative achieves the same level of 
protectiveness as the No Action alternative. Although the 
Limited Action alternative will maintain restrictions on usage of 
the water table aquifer, the effectiveness of this control 
regarding future (i.e., long-term) ground water use is unknown. 
Therefore, the potential exists for long-term, unacceptable risk 
to human health from future use of shallow ground water as well 
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as possible unacceptable risks from exposure to hydraulically 
connected media affected by uncontrolled contaminant 
migration. USEPA's Baseline Risk Assessment for the SCP site 
(Clement Associates 1990) suggests a potential, unacceptable 
risk associated with future use of the water table aquifer by on-
site workers. This unacceptable risk assumes a no action 
scenario and that existing contaminant levels will remain 
constant in the future. 

Limited action will not prevent migration of contaminants 
present in the water table aquifer, will not protect hydraulically 
connected media, and will not prevent water table aquifer 
discharge to Peach Island Creek, all of which pose a risk to 
human health and the environment. 

3.3.2.2 Implementability 

The Limited Action alternative is possible to implement. The 
existing on-site and off-site monitoring wells can be used for the 
long-term monitoring program. A long-term restriction on use 
of the water table aquifer as a potable supply within the site 
boundaries could be established. 

3.3.2.3 Cost 

The cost of ground water monitoring and restrictions on use of 
the water table aquifer are included in the Limited Action 
alternative for soil/sludge remediation (Alternative S/S-2). 
Therefore, no costs are included in this ground water 
alternative. Rental costs for equipment do not pertain to this 
alternative. 

3.3.3 Alternative GW-3, Chemical Oxidation, Biological Treatment 

Ground water will be collected from the aquifer as described in 
Section 3.1.3 and will be accumulated in an equalization tank 
prior to treatment. The water would initially go through a 
chemical precipitation process to remove metals, a majority of 
PCBs, and suspended solids. This process entails coagulation, 
flocculation, and clarification. Following clarification and 
optional pH adjustment, the water would be oxidized with 
Fenton's Reagent to reduce the refractory organics loading to 
biological treatment. Biological treatment in sequencing batch 
reactors (SBRs) would be completed next as the main treatment 
step for degradable organics removal. Carbon adsorption would 
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follow as a polishing step for the treated effluent if needed. 
Depending on the discharge option selected, polishing 
treatment following the main treatment step may be required to 
achieve discharge limitations. An effluent holding tank might be 
needed to accommodate receiving stream or BCUA POTW flow 
limitations. This alternative is depicted in Figure 3-1. 

Generated sludge would be thickened or dewatered on site, 
prior to disposal off site at an approved TSD facility or on site as 
part of the soil/sludge remedial measure. Spent carbon would 
be replaced/regenerated by the supplier. Should the spent GAC 
contain PCBs, disposal of the spent carbon may be required. Air 
emissions from the treatment tanks in excess of acceptable 
levels would be controlled via disposable vapor-phase carbon 
canisters or an equivalent means. Long-term ground water 
monitoring would be included. 

It may be necessary to operate the system in the batch mode or 
at a greatiy reduced flow rather than the continuous flow mode, 
depending on the soil/sludge remedial measure. Potential 
drawbacks of operating this system in batch mode or at reduced 
flow are listed in Table 3-11 for granular activated carbon, SBRs, 
and chemical precipitation. The possible introduction of 
soil/sludge remediation liquid residuals to this treatment system 
could be detrimental as described in Table 3-11. 

3.3.3.1 Effectiveness 

The dewatering of the water table aquifer within the first 
operable unit will reduce the migration of contaminants in 
ground water to hydraulically connected media. This reduction 
of contaminant migration is expected to mitigate any potential, 
unacceptable risk associated with exposure to the affected 
media. Alternative GW-3 provides a reduction in contaminant 
toxicity, mobility, and volume throughout the remediation. 

GW-3 will reduce the potential, unacceptable risk to future users 
of the water table aquifer (e.g., the on-site workers identified by 
Clement Associates 1990), because the aquifer would no longer 
exist on site. 

All the treatment units employed during the GW-3 alternative 
will be enclosed, if necessary, and any potential air emissions 
will be treated to satisfy ARARs for air; therefore, no 
unacceptable, short-term risk to on-site workers or the 
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community is anticipated. The effluent obtained from the 
treatment process would be treated to comply with the 
ARARs/TBCs for the discharge location. 

Criteria for either direct discharge to Peach Island Creek or 
indirect discharge to the BCUA POTW have not been set for all of 
the compounds present in the ground water. However, any 
disch£irge to the Peach Island Creek must meet the limits as 
established by NJDEP. These limits of discharge have not yet 
been established. Therefore, it is impossible at this time to 
develop/design a treatment system to meet discharge limits. In 
the absence of site-speciflc discharge criteria, the treatment 
process proposed includes an optional polishing process for 
removal of residual compounds in the event that this step is 
necessary to meet direct discharge or pretreatment standards. 
This optional process has been incorporated in the cost estimate 
given below for this alternative. 

Because the fill unit contains a finite volume of ground water, if 
enclosed by a slurry wall and protected from infiltration, ground 
water to which ARARs can be applied would, in essence, not 
exist in the fill unit folloAving ground water recovery. The 
treatment of shallow ground water coritaminants to a level which 
complies with the discharge criteria in concert with suitable 
soil/sludge treatment will provide for the achievement of the 
remedial action objectives as well as ensure the long-term 
protection of human health and the environment. 

3.3.3.2 Implementability 

The unit operations of chemical oxidation, biological treatment, 
carbon adsorption, and solids removal are all commercially 
available, which allows this remedy to be easily implemented. 
The required capacity for treatment of ground water can be 
supplied by commercially available package units. Treatability 
testing would be needed to verify that these units could be 
operated to meet discharge requirements. 

3.3.3.3 Cost 

On a purchased equipment basis, estimated costs are as follows: 

Capital Cost $1,600,000 
O&M $60,000 (per year for 2 years) 
Present Worth $2,700,000 
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On a rented equipment basis, estimated costs are as follows: 

Capital Cost $ 1,100,000 
O&M $811 ,000 (per yea r for 2 years) 
Present Worth $2,600,000 

3.3.4 Alternative GW-4, UV/peroxidation 

Ground water will be collected from the water-table aquifer as 
described in Section 3.1.3 and accumulated in an equalization 
tank prior to treatment. The initial ground water t reatment 
process would be chemical precipitat ion for removal of 
suspended solids, a majority of PCBs, and heavy metals. Media 
filtration for removal of residual suspended solids would follow. 
Primary organics reduction would be accomplished using 
ul t raviole t photolys is enhanced by hydrogen peroxide 
(UV/peroxidation). Granu la r activated carbon would be 
employed, if needed, to adsorb residual unoxidized compounds 
prior to on-site or off-site discharge. An effluent holding tank 
might also be needed to acconmiodate receiving stream or BCUA 
POTW flow variations. This alternative is depicted in Figure 3-2. 

Generated sludge would be thickened or dewatered on site, 
prior to transport off site to an approved TSD facility or disposal 
on site as part of the soil/sludge remedial measure . Spent 
carbon would be replaced and either regenerated by the supplier 
or disposed of in an approved TSD facility, depending on its PCB 
content. Air emissions from the treatment tanks in excess of 
acceptable levels would be controlled via disposable vapor-phase 
carbon canis ters or equivalent. Long-term ground water 
monitoring would be included. The ability to operate this 
process in batch or at greatiy reduced flow, should soil remedies 
require such a pace of dewatering the fill unit, is addressed in 
Table 3-11 for UV/peroxidation, granular activated carbon, and 
chemical precipitation. The effect of liquid residuals from 
soil/sludge remediation on the operation of these technologies is 
also addressed in Table 3-11. 

3.3.4.1 Effectiveness 

This remedial alternative does not appear practically feasible 
without pretreatment for removal of gross levels of organics. 
This is based on vendor discussions and the results of the 
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UV/peroxidation treatability work performed on the raw water 
as summarized in Section 3.1.2. UV/peroxidation will thus be 
considered only as a polishing process component of the ground 
water alternatives. 

3.3.4.2 Implementability 

Solids removal, ultraviolet peroxidation, and carbon adsorption 
units are all commercially available. 

3.3.4.3 Cost 

Because use of this technology as the primary organics removal 
process is not considered feasible for this SCP site, costs for this 
alternative are not presented. 

3.3.5 Alternative GW-5, Sequencing Batch Reactors (SBRs) 

Ground water will be collected from the water table aquifer as 
described in Section 3.1.3 and accumulated in an equalization 
tank prior to treatment. The ground water would first be routed 
th rough chemical precipitation consist ing of coagulation, 
flocculation and sedimentation to remove heavy metals , a 
majority of PCBs, and suspended solids. Following optional pH 
adjustment, primary treatment of organics would be carried out 
in sequencing batch reactors to biologically degrade the majority 
of volatile and semivolatile compounds. 

If necessary to meet effluent discharge or pretreatment limits, 
carbon adsorption would follow for effluent polishing for 
organics removal prior to discharge. An effluent holding tank 
might be needed to accommodate receiving stream or BCUA 
POTW flow variations. This alternative is shown in Figure 3-3. 

Prior to disposal off site in a TSD facility or incorporation in the 
on-site soil/sludge remedial measure, sludges generated from 
chemical precipitation and biological t rea tment would be 
dewatered or thickened. Spent carbon would be replaced/ 
regenerated by the supplier, or disposed of in an approved TSD 
facility, depending on its PCB content. Air emissions from the 
t rea tment t anks in excess of acceptable levels would be 
controlled via disposable vapor-phase carbon canis ters or 
equivalent. Long-term ground water monitoring would be 
included to assess treatment efficiency. The ability to operate 
this alternative in batch or at greatiy reduced flow, should soil 
remediation require such a scheme of dewatering the fill unit, is 
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addressed in Table 3-11 for granular activated carbon, SBRs, and 
chemical precipitation. The effect of liquid residuals from 
soil/sludge remediation on the operation of these technologies is 
also addressed in Table 3-11. 

3.3.5.1 Effectiveness 

Alternative GW-5 achieves essential ly the same level of 
protectiveness as GW-3. The relative overall effectiveness of 
these alternatives is discussed in Section 3 .6 .1 . Percent 
removals for the principal technologies included in these 
alternatives are given in Section 3 .1 .2 .1 . This alternative 
depends upon a ground water collection system equivalent to 
the one recommended for GW-3. Ground water extraction 
would reduce the migration of contaminants to hydraulically 
connected media, thereby mitigating any potential, unacceptable 
risk associated with exposure to the affected media. No 
unacceptable , shor t - term risk to on-site workers or the 
community is anticipated to occur during the construction and 
implementation of this alternative. All treatment units employed 
as part of this strategy would be enclosed, if needed, and any 
potential air emissions would be treated as necessary to satisfy 
the provisions for air emissions. The effluent from the 
treatment process will comply with discharge requirements. 

Criteria for either direct discharge to Peach Island Creek or 
indirect discharge to the BCUA POTW have not been set for all of 
the compounds present in the ground water. However, any 
discharge to Peach Creek Island mus t meet the limits as 
established by NJDEP. These limits of discharge have not yet 
been established. Therefore, it is impossible at this time to 
develop/design a treatment system to meet discharge limits. In 
the absence of site-speciflc discharge criteria, the t reatment 
process proposed includes an optional polishing process for 
removal of residual organics in the event tha t this step is 
necessary to meet pretreatment or direct discharge s tandards . 
This optional process has beeri incorporated in the cost estimate 
given below for this alternative. 

Removal of the water table aquifer will prevent an unacceptable 
risk associated with future use of this water-bearing uni t 
(Clement Associates 1990). 

Because the fill unit contains a finite volume of ground water, if 
enclosed by a slurry wall and protected from infiltration, ground 
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water to which ARARs can be applied will, in essence not exist 
in the fill unit following ground water recovery. As in GW-3, the 
potential, unacceptable risk associated with future use will be 
abated through ground water removal, treatment, and discharge. 
The removal of shallow ground water and contaminants should 
also ensure the long-term protection of human health and the 
environment. 

3.3.5.2 Implementability 

The technologies of chemical precipitation, sequencing batch 
reactors, and carbon adsorption are well developed and 
commercially available, allowing this alternative to be readily 
implemented. Treatability testing is essential to verify adequate 
performance of this alternative given the presence of potentially 
refractory or bioinhibitory compounds in the feed to biological 
treatment. 

3.3.5.3 Cost 

On a purchased equipment basis, estimated costs are as follows: 

Capital Cost $1,500,000 
O&M $520,000(per year for 2 years) 
Present Worth $2,500,000 

On a rental equipment basis, estimated costs are as follows: 

Capital Cost $1,100,000 
O&M $710,000 (per year for 2 years) 
Present Worth $2,400,000 

3.3.6 Alternative GW-6, Steam Stripping 

Ground water will be collected from the water table aquifer as 
described in Section 3.1.3 and accumulated in an equalization 
tank prior to treatment. The collected ground water will be 
routed first through chemical precipitation consisting of 
coagulation, flocculation, and clarification to remove heavy 
metals, PCBs, and particulates. Following optional pH 
adjustment, steam stripping will be used as the primary organics 
removal process. Condensed overheads from steam stripping 
will be decemted and the organic phase sent off site to an 
approved TSD facility for incineration. UV/peroxidation could 
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be required for polishing prior to on-site or off-site discharge, 
depending on the discharge option selected. This process was 
included as an optional polishing step in Alternatives GW-6, GW-
7, and GW-8 in the event that effluent limits more strict than 
those in Table 3-10 are set. An effluent holding tank might be 
required to accommodate receiving stream or BCUA POTW flow 
variations. This alternative is depicted in Figure 3-4. 

Prior to disposal off site in an approved TSD facility or 
incorporation on site as par t of the soi l /s ludge remedial 
measures, generated sludge will be dewatered or thickened on 
site. Air emissions, if any, from the treatment process in excess 
of acceptable levels would be controlled via disposable vapor-
phase carbon canisters or equivalent. Long-term ground water 
monitoring would be included to evaluate treatment efficiency. 
The ability to operate this alternative in batch or a t greatly 
reduced flow, should soil remediation require dewatering in 
these modes, is addressed in Table 3-11 for steam stripping, 
UV/peroxidation, and chemical precipitation. This table also 
describes the effects of liquid res iduals from soi l / s ludge 
remediation on the performance of these technologies. 

3.3.6.1 Effectiveness 

Alternative GW-6 achieves essential ly the same level of 
protectiveness as GW-3. The relative overall effectiveness of 
these alternatives is discussed in Section 3 .6 .1 . Percent 
removals for the principal technologies included in these 
alternatives are given in Section 3 .1 .2 .1 . This alternative 
depends on a ground water collection system equivalent to the 
one recommended for GW-3. Shallow ground water recovery 
will reduce the migration of shallow ground water contaminants 
to hydraulically connected media, thereby mitigating any 
potential unacceptable risk associated with exposure to the 
affected media. 

No unacceptable, short-term risk to on-site workers or the 
community is anticipated to occur during the construction and 
implementation of this alternative. All treatment units employed 
as part of this strategy are enclosed, if needed, and any potential 
air emissions will be treated to satisfy the provisions for air 
emissions. The effluent from the treatment process will comply 
with the discharge requirements. 
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Criteria for either direct discharge to Peach Island Creek or 
indirect discharge to the BCUA POTW have not been set for all of 
the compounds present in the ground water. However, any 
discharge to Peach Island Creek m u s t meet the limits as 
established by NJDEP. These limits of dischzirge have not yet 
been established. Therefore, it is impossible at this time to 
develop/design a treatment system to meet discharge limits. In 
the absence of site-specific discharge criteria, the t reatment 
process proposed includes an optional polishing process for 
removal of residual compounds in the event that this step is 
necessary to meet direct discharge or pretreatment s tandards. 
This optional process has been incorporated in the cost estimate 
given below for this alternative. 

This alternative will mitigate the unacceptable risk associated 
with future use of shallow ground water. (Clement Associates 
1990) 

Because the fill unit contains a finite volume of ground water, if 
enclosed by a slurry wall and protected from infiltration, ground 
water to which ARARs can be applied will, in essence, not exist 
in the fill unit following shallow ground water extraction. The 
removal of shallow ground water and tieatment of ground water 
contaminants to specific discharge levels should also ensure the 
long-term protection of human health and the environment. 

3.3.6.2 Implementability 

The required treatment uni ts of chemical precipitation, steam 
stripping, and UV/peroxidation are commercially available. 
Residual peroxide is not a problem for discharge to the Creek or 
POTW, because the turbulent flow path of the water within the 
UV/peroxide unit and in its conveyance to the point of discharge 
causes any excess peroxide to degrade. Since UV/peroxidation 
would be used as a polishing step, any residual H2O2 would be 
limited to a few ppm. This level would be easily degraded to 
water and ojgrgen. This level of H2O2 have often been added to 
streams or sewage to increase D.O. levels without harm to the 
biosystem. Additional treatability work is needed to verify that 
the proposed system can meet discharge criteria. 
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3.3.6.3 Cost 

On a purchased equipment basis, estimated cost are as follows: 

Capital Cost $2,300,000 
O&M $520,000 (per year for 2 years) 
Present Worth $3,300,000 

On a rented equipment basis, estimated costs are as follows: 

Capital Cost $2,100,000 
O&M $1,440,000 (per year for 2 years) 
Present Worth $4,800,000 

3.3.7 Alternative GW-7, Critical Fluid Extraction 

This remedial alternative uses the same ground water collection 
and equalization system as GW-3. The ground water is first 
passed through chemical precipitation consisting of coagulation, 
flocculation, and sedimentation to remove heavy metals, PCBs, 
and particulates. To remove the vast majority of organics in the 
ground water, critical fluid extraction is employed. This process 
train is followed, if needed, by media filtration and 
UV/peroxidation (to remove remaining organics) prior to direct 
or indirect discharge. An effluent holding tank might be needed 
to accommodate receiving stream or BCUA POTW flow 
limitations. This alternative is shown in Figure 3-5. 

Before transport off site to an approved TSD facility or 
incorporation in the soil/sludge remedial measure, generated 
sludge would be dewatered or thickened on site. Air emissions, 
in any, from the treatment process in excess of acceptable levels 
would be controlled via disposable vapor-phase carbon canisters 
or equivalent. Long-term ground water monitoring would be 
included to assess treatment efficiency. 

The ability to operate this alternative in batch or at greatiy 
reduced flow, should soil remediation require dewatering in 
these modes, is given in Table 3-11 for critical fluid extraction, 
UV/peroxidation, and chemical precipitation. This table also 
describes the effects of liquid residuals from soil/sludge 
reinediation on the performance of these technologies. 
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3.3.7.1 Effectiveness 

Alternative GW-7 achieves essentially the same level of 
protectiveness as GW-3. The relative overall effectiveness of 
these alternatives is discussed in Section 3 .6 .1 . Percent 
removals for the principal technologies included in these 
alternatives are given in Section 3.1.2.1. This alternative utilizes 
a ground water collection system equivalent to the one 
recommended for GW-3. Based on Tables 3-1 and 3-3, critical 
fluid extraction achieved lesser percent removals than steam 
stripping for acetone and 2-butanone, although it did perform 
much bet ter t han s team str ipping with respect to acid 
extractable/base neutral compounds. However, a comparison of 
the effluent obtained from steam stripping with respect to the 
discharge criteria given in Table 3-8 indicated that the steam 
stripped effluent meets these criteria. The dewatering of the 
water table aquifer will reduce the migration of shallow ground 
water contaminants to hydraulically connected media and any 
potential, unacceptable risk associated with exposure to the 
affected media. 

No unacceptable, short-term risk to on-site workers or the 
community is anticipated to occur during this remediation 
process. All treatment uni ts employed as part of this strategy 
are enclosed, and any potential air emissions would be treated to 
satisfy provisions for air emissions. The effluent obtained from 
the t r ea tmen t process will comply with the d ischarge 
requirements. 

Criteria for either direct discharge to Peach Island Creek or 
indirect discharge to the BCUA POTW have not been set for all of 
the compounds present in the ground water. However, any 
discharge to the Peach Island Creek mus t meet the limits as 
established by NJDEP. These limits of discharge have not yet 
been established. Therefore, it is impossible a t this time to 
develop/design a treatment system to meet discharge limits. In 
the absence of site-specific discharge criteria, the t reatment 
process proposed includes an optional polishing process for 
removal of residual compounds in the event that this step is 
necessary to meet pretreatment or direct discharge s tandards . 
This optional process has been incorporated in the cost estimate 
given below for this alternative. 
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GW-7 will effectively mitigate the unacceptable risk associated 
with future ground water use via removal, treatment, and 
discharge to Peach Island Creek or the BCUA POTW. 

Because the fill unit contains a finite volume of ground water, if 
enclosed by a slurry wall and protected from infiltration, ground 
water to which ARARs can be applied will, in essence, not exist 
in the fill unit following ground water extraction. The treatment 
of ground water contaminants to levels acceptable for discharge 
should also provide long-term protection of human health and 
the envirormient. 

3.3.7.2 Implementability 

This ground water alternative incorporates a critical fluid 
extraction unit, which is not readily available from many 
suppliers. The remaining components of the alternative, 
chemical precipitation and UV/peroxidation, are readily 
available. Additional treatability testing is needed to verify that 
the treatment train proposed will attain discharge criteria for 
the BCUA POTW or Peach Island Creek. 

3.3.7.3 Cost 

On a purchased equipment basis, estimated cost are as follows: 

Capital Cost $7,400,000 
O&M $550,000 (per year for 2 years) 
Present Worth $8,400,000 

On a rented equipment basis, estimated cost are as follows: 

Capital Cost $1,500,000 
O&M $2,730,000 (per year for 2 years) 
Present Worth $6,600,000 

3.3.8 Alternative GW-8, Powdered Activated Carbon Enhanced 
Biological Treatment 

This remedial alternative uses the same ground water collection 
and equalization system as GW3. The ground water will be 
routed first through chemical precipitation (coagulation, 
flocculation, and settling) for removal of metsds, PCBs, and 
suspended solids. Organics removal would be accomplished via a 
powdered activated carbon enhanced (PACT) biological system. 
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Media filtration and UV/peroxidation polishing would be 
employed, if needed, to remove residual organics prior to direct 
or indirect discharge. An effluent holding tank might be 
required to accommodate receiving stream or BCUA POTW flow 
variations. This alternative is shoAvn in Figure 3-6. 

Before disposal off site in an approved TSD facility or 
incorporation in the soil /s ludge remedial measure , sludges 
generated would be thickened or dewatered on site. Air 
emissions, if any, from the t rea tment t anks in excess of 
acceptable levels would be controlled via disposable vapor-phase 
carbon canis ters , or equivalent. Long-term ground water 
monitoring is included to evaluate treatment efficiency. The 
ability to operate this alternative in batch mode or at greatly 
reduced flow, should this be needed by the soil/sludge remedy 
selected is given in Table 3-11 for PACT t r ea tmen t , 
UV/peroxidation, and chemical precipitation. 

3.3.8.1 Effectiveness 

Alternative GW-8 achieves essentially the same level of 
protectiveness as GW-3. The relative overall effectiveness of 
these alternatives is discussed in Section 3 .6 .1 . Percent 
removals for the principal technologies included in these 
alternatives are given in Section 3 .1 .2 .1 . This alternative 
depends on a ground water collection system similar to the one 
recommended for GW-3. The dewatering of the water table 
aquifer will reduce the migration of con t aminan t s to 
hydraul ica l ly connected u n i t s and minimize poten t ia l 
unacceptable r isks associated with exposure to the affected 
media. 

No unacceptable, short-term risk to on-site workers or the 
communi ty is ant ic ipated dur ing the cons t ruc t ion and 
implementation of this alternative. All treatment units employed 
as part of this strategy will be enclosed, if necessary, and any 
potential air emissions treated to satisfy the provisions for air 
emissions. The effluent obtained from the ground water 
t r ea tmen t process will be designed to comply with the 
discharge requirements. 

Criteria for either direct discharge to Peach Island Creek or 
indirect discharge to the BCUA POTW have not been set for all of 
the compounds present in the ground water. However, any 
discharge to Peach Island Creek mus t meet the limits as 
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established by NJDEP. These limits of discharge have not yet 
been established. Therefore, it is impossible at this time to 
develop/design a treatment system to meet discharge limits. In 
the absence of site-specific discharge criteria, the treatment 
process proposed includes an optional polishing process for 
removal of residual compounds in the event that this step is 
necessary to meet pretreatment or direct discharge standards. 
This optional process has been incorporated in the cost estimate 
given below for this alternative. 

This alternative will mitigate the unacceptable risk associated 
with the future use of shallow ground water (Clement Associates 
1990) via removal, treatment, and discharge to the BCUA POTW 
or Peach Island Creek. 

Because the fill unit contains a finite volume of ground water, if 
enclosed by a slurry wall and protected from infiltration, ground 
water to which ARARs can be applied will, in essence, not exist 
in the fill unit following ground water recovery. The removal of 
shallow ground water should provide long-term protection of 
human health and the environment. 

3.3.8.2 Implementability 

It is possible to implement this option since all units which 
comprise the alternative are commercially available. Treatability 
testing is needed to verify that the system can meet the criteria 
for discharge. 

3.3.8.3 Cost 

On a purchased equipment basis, estimated costs are as follows: 

Capital Cost $3,100,000 
O&M $500,000 (per year for 2 years) 
Present Worth $4,000,000 

On a rental equipment basis, estimated costs are as follows: 

Capital Cost $2,000,000 
O&M $890,000 (per year for 2 years) 
Present Worth $3,700,000 
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3.4 Description and Evaluation of Remedial Alternatives for 
Soil/Sludge 

This section presents and screens remedial alternatives for the 
soil and sludges. Several alternatives involve common 
issues/concerns which are discussed here to minimize 
duplication throughout this section. 

Volatilization During Excavation 

Some alternatives involve on-site (ex situ) treatment of 
soil/sludge. These will require excavation prior to treatment. 
Volatile emissions expected during excavation operations are a 
concern for implementation of on-site treatment alternatives. 
Methods to address this expected emissions problem include 
limiting the rate of excavation and actively controlling the 
volatile emissions by vapor containment or extraction and 
treatment. 

Vapor suppressing foam is a vapor containment method that can 
be used during excavation. The foam comes in two forms, 
unstabilized and stabilized. Stabilized foam has reported 
efficiencies ranging from 65% to 100% depending upon the 
time elapsed after application and the specific chemical being 
suppressed. Unstabilized foam ranges in efficiency from 10% to 
100% depending upon time since initial application. Foam 
efficiency deteriorates with age. 

Domes are another method of vapor containment, including 
treatment if necessary. A portable dome covering the excavation 
will help control volatile organic and fugitive dust emission. 
However, the dome is subject to leakage and possible rupture 
during the excavation. Tliere is very limited experience of a 
dome use for the types of remediation discussed in the FS. An 
efficiency of 99.99% for the performance of a dome under the 
conditions of remediating a site similar to this site, was not 
found to be documented. In addition, an extreme risk to 
workers in SCBA outfits conducting the remediation inside the 
dome, is expected due to heat exhaustion and physical 
encumbrance. 

Without a fan (and filter), ambient concentrations of volatiles will 
increase under the dome until an equilibrium concentration 
between gas and liquid/solid phase is achieved (i.e., vapor 
pressure). Without some form of vapor lock, gasses will escape 
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during entry and exit from the dome. Furthermore, conditions 
within the dome will become oven-like in the summer and 
therefore, a ventilation system mus t be included to control 
temperature. 

Air control systems on the dome will remove fugitive dust as 
well as volatile organics contained in the exhaust gas. Typically, 
t rea tment will involve either activated carbon filtration or 
incineration of the ventilation air. Dust removal is accomplished 
by entrapment of the particulates within the carbon matrix and 
should be very efficient, exceeding 99.99%. Particulates leaving 
the carbon filter are most likely carbon particles from the end of 
the filter. 

Volatile removal efficiency is dependent upon the filter design 
(i.e., number of beds in series), method of operation (filter 
replacement schedule) and volatile species. Off gas incineration 
of volatiles will also a t ta in very high removal efficiency 
(>99.99%). The emission of volatilized metals in the incinerator 
off gas may not be of concern here since fugitive dust can be 
filtered prior to entering the incinerator, and volatile metal 
discharge during excavation is expected to be low. 

Vacuum extraction is the removal of volatile organics from the 
soil by extracting air from the soil. The soil atmosphere is 
exchanged by applying a vacuum. The air, with volatile organics, 
is captured and treated prior to release. The efficiency of 
vacuum extraction is a function of the ability to volatilize organics 
associated with the soil and the ability to capture the volatilized 
organics in a carbon column or to destroy non-chlorinated 
organics th rough incinerat ion. With respect to relative 
efficiency, destruction of extracted volatile organics is expected 
to be near 100 percent as noted above. However, the limiting 
step in overall efficiency is therefore associated with removal 
from the soil matrix. The partitioning of organics onto solids is 
a function of the specific organic chemical and the soil matrix. 
The possibility for "nook and cranny" contamination still exists 
and site excavation may still pose a volatile emission hazard. 

Vacuum extraction prior to site excavation will reduce volatile 
emissions, however the extent of these reductions cannot be 
estimated due to the significant differences between actual site 
conditions (high rubble content, non-homergeneous soil matrix) 
and technology design conditions. 
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Vacuum extraction also can provide dewatering capabilities. In 
certain alternatives where vacuum extraction will be used to 
reduce VOCs. the vacuum extraction system may be utilized to 
dewater the FOU prior to further treatment. 

Excavation/RCRA Disposal Cell 

Some remedial alternatives involve excavation of the soil/sludge, 
treatment and replacement on site. Use of a RCRA vault to 
house the replaced soil/sludge has been evaluated for possible 
application at the SCP site. In order to meet the State 
requirements, a RCRA vault would need to be 200 feet from the 
property boundaries and 5 feet above the seasonal high water 
table. A variance would have to be considered as these 
requirements preclude approval to construct a suitable vault. A 
RCRA vault capable of meeting the remedial needs, would be 
constructed of an earthen containment structure meeting 
minimum technology stand£irds (i.e., leachate collection system, 
double liner and leachate detection system). The additional cost 
associated with a RCRA vault for this site is estimated to range 
from $2 to 5 million dollars, depending on the volume of the 
portion of the site to be treated. An earthen RCRA vault if 
required, can not be constructed on the SCP site to contain the 
entire site after treatment due to space limitations and 
coordination with remedial activities. A vertical wall concrete 
vault may be possible to construct but at an estimated cost of 
$12 to 18 million. Either construction method will require a 
variance from original set back distances. 

For those alternatives in which treated soil/sludge is replaced on 
site, changing the alternative to require off site disposal will 
increase the cost of the remedial alternative by $30 to 80 
million dollars (transportation and disposal fees only). 

Deed Restrictions 

Each alternative would include deed restrictions to prohibit 
excavation without the written permission of the NJDEP, to 
prohibit use of the shallow ground water on site and to restrict 
future uses of the property to those uses which would be 
compatible with the selected alternative. 

Slurry Walls 

Used throughout this report are a number of terms referring to. 
"slurry walls". A slurry wall is a generic term for a wall created 
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by a distinct method of construction. Presented in this report 
are three t j^es of slurry walls that perform distinct definable 
functions. The s lurry walls described in th is report are 
"bentonite slurry wall", "upgraded slurry wall" and "structural or 
concrete slurry wall." Following are general descriptions of the 
walls functions and materials of construction. 

The bentonite slurry wall is intended for use in applications 
where the intent is to restrict the flow of ground water in the 
FOU. A typical slurry wall referenced in the environmental 
context is constructed from a bentonite/soil backfill which when 
placed properly forms a low permeability boundary to ground 
water. 

The upgraded slurry wall is intended for use in applications 
where the intent is to permanentiy restrict the flow of ground 
water in the FOU. A typical slurry wall referenced in the 
environmental context is constructed from a bentoni te /soi l 
backfill which when placed properly forms a low permeability 
boundary to ground water. To further restrict the flow of ground 
water, an upgraded slurry wall is designed for use in this project. 
The upgraded wall utilizes a lower permeability backfill and 
synthetic liners placed on both sides of the wall to further 
restrict flow through the wall. The addition of the membrane on 
the wall s ides also reduces the potential effects of the 
contamination from the backfill material. 

The s t ructural or concrete slurry wall is designed for use in 
alternatives tha t require major sections of the site to be 
excavated. This slurry wall would then perform a double 
function, first as a support for the soils on the exterior of the 
site during excavation and second as a ground water cutoff 
allowing more efficient dewatering of the excavation. The wall 
would be constructed of reinforced concrete poured in a slurry 
with an admixture of bentonite to restrict flow. 

Debris Segregation and Decontamination 

There may be additional costs involved for debris handling and 
management, particularly for the alternatives using contaminant 
extraction. This additional cost (i.e., washing the debris/rubble) 
can not be estimated at this time due to the unknown extent and 
size of debris that may be found through the FOU. 
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3.4.1 Alternative S/S-1, No Action 

The No Action alternative for soil/sludge would not require any 
remedial activities but would include ground water monitoring. 
The NCP requires that this alternative be considered to provide 
a baseline against which all other alternatives may be compared. 

3.4.1.1 Effectiveness 

The No Action alternative does not satisfy the remedial action 
objectives for soil/sludge at the SCP site. This alternative affords 
no reduct ion in the toxicity, mobility, or volume of the 
contaminants of concern detected in the soil/sludge. The No 
Action strategy does not inhibit or control the migration of 
soil/sludge contaminants to other media. 

Currentiy, there is an unacceptable risk associated with the 
possible exposure of on-site trespassers to surface soil (Clement 
Associates 1990). This unacceptable risk results from possible 
exposure via dermal contact and incidental ingestion. Under 
future site use conditions, USEPA's Baseline Risk Assessment 
(Clement Associates 1990) suggests a potential unacceptable 
risk to on-site workers exposed to surface soil and construction 
workers possibly exposed to subsurface soil. The existing fence 
surrounding the site would deter casual trespassers but does not 
serve to prohibit all intruders. 

Soil and sludge may also migrate via overland run-off and erosion 
to Peach Island Creek. Although human exposure to Peach 
Island Creek is unlikely (Clement Associates 1990), the 
t ransport of suspended material to the creek may adversely 
affect aquatic life. 

The No Action alternative also presents the possibility of long-
t e rm u n a c c e p t a b l e r i sk to po ten t i a l h u m a n a n d / o r 
environmental receptors from the migration of soi l /s ludge 
contaminants to other environmental media. Although long-term 
ground water monitoring will be provided to assess contaminant 
migration, it may not identify possible contaminant migration 
through other transport media. 

Overall, the No Action alternative is not appropriate since there 
would be an existing, unacceptable risk to human health and the 
potential for adverse environmental and human health effects 
due to contaminant migration from the first operable unit. 
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3.4.1.2 Implementability 

This alternative is possible to implement. The existing on-site 
and off-site wells can be used for the long-term ground water 
monitoring program. 

3.4.1.3 Cost 

Capital Cost $0 
O&M $42,000 (per year for 30 years) 
Present Worth $650,000 

3.4.2 Alternative S/S-2, Limited Action 

The Limited Action alternative for soil/sludge involves repairing 
or replacing portions of the existing fence and/or construction 
of a security fence, and posting signs along the perimeter of the 
site to create site-access restrictions. Deed restrictions will be 
imposed on the potential future uses for the site. This 
alternative can be implemented in approximately 4 to 6 months. 
Figure 3-7 illustrates this alternative. 

3.4.2.1 Effectiveness 

Similar to the No Action alternative, the Limited Action 
alternative does not satisfy any of the remedial action objectives 
for the contaminated soil/sludge. This alternative provides no 
reduction in the toxicity, mobility, or volume for the 
contaminants of concern in the soil/sludge. The Limited Action 
strategy does not inhibit the possible migration of soil/sludge 
contaminants to other media. 

The existing, unacceptable risk associated with exposure of an 
on-site trespasser to surface soil (Clement Associates 1990) is 
the same as that for the No Action alternative. However, 
potential human exposure to contaminated soil/sludge should be 
mitigated by the repair of the existing fence or the installation of 
new secure fencing around the site, the posting of signs, and the 
enforcement of proposed land use restrictions in perpetuity. 
Although the effectiveness of long-term land use restrictions for 
preventing other potential exposures and unacceptable risk is 
presently unknown, it is assumed the land use restrictions 
would prohibit the potential unacceptable risk to future on-site 
workers identified by Clement Associates (1990). 
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The Limited Action alternative does not inhibit the migration of 
contaminants from the soi l /s ludge to other media. This 
p resen ts the possibility of an unacceptable risk, because 
exposure to the affected media may not be controlled. Soil and 
sludge may also be transported via overland run-off and erosion 
to Peach Island Creek. Although human exposure to Peach 
Island Creek is unlikely (Clement Associates 1990), the 
t ransport of suspended material to the creek may adversely 
affect aquat ic life. In addition, long-term ground water 
moni tor ing would be provided to moni tor con t aminan t 
migration, but the possible transport of soil/sludge contaminants 
to ground water would not be prevented. Presentiy. the water 
table aquifer is not used as a potable water supply; however, this 
does not preclude it from serving as a drinking water supply in 
the future, although the likelihood of such use is suspect. In 
addition. Limited Action may not protect the till aquifer, or the 
bedrock aquifer which is an existing water supply. A discussion 
of the potential risk associated with ground water is presented 
under Effectiveness in Section 3.3.2.1. 

Although the existing, unacceptable risk to h u m a n health is 
associated with direct soil contact, and the fence will impede 
trespassers , the Limited Action alternative is not appropriate 
since additional health risks and environmental effects may 
occur via uncontrolled contaminant migration. 

3.4.2.2 Implementability 

This alternative is possible _ to implement. All mater ia ls 
necessary to install a new fence could be easily obtained. The 
existing wells could be used for the ground water monitoring 
program. 

3.4.2.3 Cost 

Capital Cost $139,000 
O&M $44,000 (per year for 30 years) 
Present Worth $820,000 

3.4.3 Alternative S/S-3, Slurry Wall, Dewater Unit, Cap 

This alternative consists of a multi-media cap over the entire 
s i t e , a p e r i m e t e r s l u r r y wall a n d g r o u n d w a t e r 
co l lec t ion/ t rea tment . The s lurry wall and cap will be 
engineered to reduce permeability to the maximum extent 
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practicable. Figure 3-8 i l lustrates this al ternative. The 
containment alternative for the site soil/sludge minimizes the 
infiltration of precipitation and virtually eliminates ground water 
flow into the fill unit underlying the site. 

The reduction of infiltration will be accomplished through the 
installation of a multi-media cap. The cap surface will be sloped 
and vegetated to promote site dra inage and enhance 
evapotranspiration. The total cap area would be about 6 acres. 
The restriction of ground water flow is accomplished with a 
slurry wall keyed into the underlying clay layer. According to 
Dames & Moore (1990) soil borings, the clay layer underlj^ng 
the First Operable Unit is believed continuous, with an average 
thickness of approximately 8 to 10 ft. 

The ground water within the slurry wall will be collected with a 
ground water collection system and processed as discussed 
previously in the ground water alternatives. Ground water 
co l lec t ion / t rea tment is intended to main ta in an inward 
hydraulic gradient toward the site within the shallow aquffer in 
order to prevent off-site contaminant migration. 

The slurry wall would be 15 to 17 ft deep and 3 ft thick and have 
about 31,000 to 36,000 square feet of vertical wall area. A 
reasonable estimate of water recharge to the contained area 
(FOU) is less than 1 gallon per day. (Calculations are presented 
in Appendix N.) Therefore, once the shallow ground water is 
removed, the water table aquifer will be effectively eliminated. 
This alternative can be constructed in 12 months. 

3.4.3.1 Effectiveness 

This containment alternative will satisfy the remedial action 
objectives for soil/sludge after installation of the slurry wall and 
cap is complete. Although this alternative does not reduce the 
volume or toxicity of the contsmiinants in the soil/sludge, it is 
expected to decrease their mobility by removing the shallow 
ground water and virtually eliminating the water table aquifer. 
The installation of a multi-media cap will also provide a decrease 
in the mobility of the contaminants through the reduction of 
surface water infiltration. In addition, a cap restr icts the 
emission of organic vapors and fugitive dus t (i.e., inhalation 
pathway) and prevents exposure via dermal contact and 
incidental ingestion. 
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Construction of the containment portion of the alternative may 
present an unacceptable, short-term risk to on-site workers and 
the nearby community from fugitive dust and volatile emissions. 
However, fugitive dust may be controlled by wetting, and volatile 
emissions should be minor because of minimal grading 
requirement for the capping, and excavation of trenches under a 
slurry. 

The potentiometric surface of the till aquifer is below the 
bot tom of the fill uni t ; therefore, there is a possible 
unacceptable, long-term risk associated with the migration of 
contaminants through the clay layer into the till aquifer. 
However, shallow ground water will be removed dur ing 
dewatering and the yearly infiltration into the FOU will be very 
small. The potential for contarhinant migration through the clay 
is remote. Also, the possibility of a slurry wall failure is slight if 
the backfill is designed to be compatible with the site conditions 
and an inward hydraulic gradient is maintained. Proper 
maintenance of the containment structure (i.e., the slurry wall 
and cap) will preclude dermal contact and incidental ingestion 
exposures to soil /s ludge contaminants , which is presently 
identified as an unacceptab le r isk to potent ia l on-si te 
trespassers. 

This alternative is feasible since it will satisfy the remedial 
action objectives for soi l /s ludge via conta inment of the 
con taminan t source and prevention of direct exposures . 
However, this option will restrict potential future land use. 

3.4.3.2 Implementability 

The equipment and materials for the slurry wall and cap are 
commercially available. Both technologies are easy to 
implement. Construct ion of the slurry wall t rench may 
encounter some difficulties because of loose fill and rubble. 

3.4.3.3 Cost 

Capital Cost $3 ,500,000 
O&M $61,000 (per year for 30 years) 
Present Worth $4,500,000 

This cost does not include the ground water collection and 
treatment cost, which is discussed separately in Section 3.3. 
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3.4.4 Alternative S/S-4, Slurry Wall, Dewater Unit, Vacuum Extraction, 
On-Site Incineration, On Site Stabilization, Cap 

This alternative involves constructing a s t ructural slurry wall 
(concrete wall), and excavation of site soil/sludge for on-site 
incineration in a mobile rotary kiln or infrared unit. The slurry 
wall will be constructed around the site perimeter to prevent 
ground water flow into or away from the first operable unit. The 
purpose of this wall is to limit the amount of ground water 
requir ing t rea tment and to prevent off-site migration of 
contaminants . The slurry wall will also provide s t ructural 
support at the excavation face. 

Prior to conventional excavation of material, the fill unit would 
be dewatered to remove the free water from the soil/sludge. 
Ground water would be collected and treated as par t of the 
ground water remediation discussed in Sections 3.1.3 and 3.3. 

Approximately 114,000 cubic yards of material (178,000 tons) 
will be excavated for incineration on site. Approximately 15 
cubic yards of tank sludge will be blended with the excavated 
soil /sludge prior to incineration. Debris, rubble and other 
materials too large for acceptance in the incinerator (e.g., blocks 
of concrete, railroad ties, drum remnants) will be sorted and 
facilities provided for mechanically crushing and pulverizing 
these materials where possible. Where the size of a specific 
piece of rubble does not make this practical, provisions will be 
made for alternate handling, treatment and for disposal. Figure 
3-9 diagrams this alternative. Because of the variety of rubble 
that may not be amenable to mechanical crushing, an inventory 
will be required and an appropriate treatment/handling method 
selected. 

The excavated site will be backfilled to pre-excavation levels. 
The quantity of clean fill required depends on the quantity of ash 
(i.e., incinerated soil) which could remain on site. 

Provision may have to be made for dust control and further limit 
volatile organic releases to the environment. These provisions 
may include vacuum extraction, a dome covering the excavation 
site, foam application to limit volatile releases from exposed 
soils, a n d / o r excavated soil storage in enclosed s t ructures or 
under protective cover. 
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Provision must be made for control of exhaust emissions from 
the incinerator. This will require a secondary combustion unit 
operated at temperatures adequate to ensure acceptable 
emission levels of PCBs and products of incomplete combustion 
(PICs). In addition, a high-energy venturi scrubber will be 
needed for particulate and fume control; alkaline scrubbing will 
be required for reduction of acid fume emissions. 

Scrubber blowdown will contain elevated concentrations of 
metals associated with the captured fly ash. The blowdown will 
have to be treated for suspended solids and metals removal. The 
resulting treated effluent will be combined and discharged with 
effluent from the proposed on-site ground water treatment 
facility. Incinerator ash and sludge from the blowdown 
treatment unit will remain on site, if possible, with 
stabilization/solidiflcation of the ash and sludge as needed. 
Incinerator ash from the treatability study has passed the EP 
Toxicity test (Appendix F) and may not require 
stabilization/solidification. Testing of the fly ash was not 
performed due to insufficient sample size. 

3.4.4.1 Effectiveness 

On-site incineration of soil/sludge provides significant reduction 
In contaminant toxicity, mobility, and volume via thermal 
destruction. In situ vacuum extraction would minimize the 
emission of volatile compounds during excavation. Fugitive dust 
could be controlled by wetting the disturbed soil, or another 
appropriate method, to protect on-site workers and the nearby 
community. The construction of a structural slurry wafl and the 
dewatering of soil/sludge will inhibit the further migration to 
other media of soil/sludge contaminants. 

Emissions of PICs, volatilized metals, particulates, and acid 
fumes from the incinerator may present an additional 
unacceptable risk to on-site workers and the local community. 
On-site workers can be protected by health and safety measures 
to prevent short-term health effects. Exhaust emission controls 
will be installed to comply with Federal and State regulations for 
air emissions and protection of the nearby community. 

After remediation is complete, this alternative will prevent the 
future unacceptable risks from dermal contact and incidental 
ingestion exposures by potential trespassers and on-site workers 
identified by Clement Associates (1990). 

3-48 0^2256 



This alternative should attain the required organic chemical 
destruct ion and satisfy the remedial action objectives for 
soil/sludge; however, pilot scale test b u m should be performed, 
as suggested by the treatability test resul ts (Appendix F) to 
confirm the organic destruction removal efficiency (DRE). 

3.4.4.2 Implementability 

The equipment required for this alternative is commercially 
available, and the application of incineration for site remediation 
h a s been successful a t other sites where reasonable feed 
uniformity was obtained. 

It is estimated by incineration consultants/contractors that the 
mobile unit and support facilities will require approximately one 
to two acres of the six-acre site. Since no suitable area is 
currentiy available on site, a suitable area would have to be 
constructed. This would involve excavating a considerable 
portion of the first operable unit to a depth of approximately 12 
feet. The excavated soil/sludge and debris would be stored on-
site in mounds; clean backfill would be placed and compacted, 
to satisfy foundation considerations, in the excavated area and a 
concrete pad installed to suppor t the instal lat ion of the 
incinerator equipment. The stored soil/sludge (up to 30% of 
the volume of the FOU soil/sludge) would have to be protected, 
either covered or containerized, to minimize fugitive emissions, 
soil/sludge storm runoff and leachate. 

The extent of excavation and stockpiling present serious 
materials handling and management problems. The debris and 
rubble present in the fill and the resultant materials handling, 
storage and disposal issues yield even further complications. 

Some portion (as yet undetermined) of the debris could possibly 
be crushed and fed to the incinerator. However, the portion 
that could not be crushed would require alternative handling or 
on-site decontamination. This essential aspect of material 
h£indling cannot be assessed with currentiy available information. 

Another method to at tempt to facilitate on-site incineration 
would be to construct the pad and incineration system on the 
site as it currentiy exists (i.e., on top of unremediated soil) 
remediate half or more of the site, replace and compact 
remediated soil to satisfy foundation considerations, interrupt 
remediation, construct a new concrete support pad on the 
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compacted soil, demobilize, t r anspo r t and re insta l l the 
incinerator system, break up the first concrete pad, and 
remediate the remainder of the site soil/sludge. 

The n u m b e r of mobile incinerators available is limited. 
Scheduled use should be well coordinated to guaran tee 
availability. A test bu rn will be required to demonstra te 
compliance with hazardous waste incineration performance 
standards and to evaluate the performance and compatibility of 
emissions control systems that may be more advanced than the 
systems generally in use with mobile incineration systems. 

A t5^ical mobile incinerator, with a rated capacity of eight tons 
per hour, will require three years of continuous operation to 
incinerate all 178,000 tons of material in the FOU. This 
remediation time is based on continuous (24 hours per day, 7 
days per week) operation with eighty-five percent on-time 
operation. 

Local siting restrictions will have to be examined to ensure that 
codes do not restrict location of combustion units in the area. 

Based on bench-scale treatability testing results (EER, 1989; 
Appendix F), several key issues must be resolved before on-site 
incineration could be implemented. These issues are: 

• The thermal t rea tment system mus t be designed with 
consideration for avoiding slagging of the b u m material at 
high temperature (1,800 degrees Fahrenheit). 

• The afterburner will require special design considerations 
to handle PICs, especially mono- and di-chlorinated 
biphenyls. 

• High efficiency off-gas scrubbing will be required to control 
volatilized metals and acid gas. High efficiency scrubbing 
may have to be accompanied by contaminant extraction 
prior to incineration in order to achieve acceptable metals 
emissions rates. 

Other key issues to be resolved before on-site incineration can 
be implemented are: 

• The rubble content of the site (up to 80 percent) makes 
preparation of a reasonably consistent feed unknown. 

• The a rea r equ i remen t s for implementa t ion are 
excessive relative to the size of the site. The area 
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required for the system installation may be up to two 
acres. This will require excavation to the lower clay 
layer (up to 12 feet), and excavated soil/sludge must be 
stored on site awaiting incineration. Area limitations 
will be further exacerbated by the need to stockpile un-
incinerable rubble on site. 

• Volatile and fugitive dust emissions during excavation 
would be addressed through appropriate controls (see 
introductory paragraph in Section 3.4). 

3.4.4.3 Cost 

Capital Cost $108,000,000 
O&M $60,000 (per year for 30 years) 
Present Worth $109,000,000 

If an on-site RCRA disposal cell is required for debris and/or 
treated soil, the cost would be additional to that shown above. 
(See Section 3.4 under Excavation). 

3.4.5 Alternative S/S-5, Slurry Wall, Dewater Unit, Vacuum Extraction, 
On-Site Stabilization, Cap 

This alternative would involve the excavation of site soil/sludge, 
blending with stabilization reagents in a batch or continuous 
mixer, and replacement of the resultant solidified material on 
site. A structural slurry wall! (concrete wall) will be installed 
prior to stabilization to control the lateral migration of shallow 
ground water and to support the excavation face. Ground water 
recovered from the fill unit will be collected, treated, and 
discharged via one of the previously identified ground water 
alternatives. Volatile organics will be removed by in situ vacuum 
extraction prior to initiation of excavation. Large pieces of 
construction rubble will be segregated and later incorporated 
into the stabilized mass. Figure 3-10 presents a diagram of this 
alternative. If the volume of segregated rubble is large, the 
rubble will be grouted with reagent and macro-encapsulated in 
the stabilized mass. The total volume of soil/sludge to be 
stabilized is 114,000 yds3. After stabilization, the volume of the 
material is expected to be increased by 10 to 15 percent. 
Volume expansions of up to 30 percent are possible, and will 
have to be finally resolved by conducting pilot-scale treatability 
studies at a later date. 

3-51 

0022e9 



An estimate of 10 to 15 percent volume expansion is a 
reasonable estimate for the stabilization of the material at the 
SCP site. The majority of the material throughout the site is 
stable and has adequate bearing capacity for normal loading. 
Therefore the intent of stabilization/solidification is not for 
structural support but to reduce mobility of the compounds by a 
reduction in permeability, micro-encapsulation, macro-
encapsulation, adsorption, chelation, etc. Therefore the typical 
volume expansions of 40 to 100 percent which are generally 
associated with materials with littie or no bearing capacity is not 
appropriate for work on this site. 

The stabilized mass would be capped to reduce infiltration of 
precipitation. Since the structural integrity of the solidified 
mass is expected to be satisfactory, the likely capping option 
would be asphalt or cement concrete. 

Optimal design mixes of cementitious, pozzolanic, and/or 
proprietary additives with excavated soil/sludge and pulverized 
debris will be based on treatability study trials. It is estimated 
that this alternative could be completed in two years. 

3.4.5.1 Effectiveness 

On-site stabilization/solidification does not reduce the toxicity or 
the volume of the contaminants in the soil/sludge. After 
completion of this alternative, the mobility of the contaminants 
would be considerably impeded through the binding of 
contaminants in a low permeability matrix. The ability to attain 
the remedial action objectives for soil/sludge in the long term 
depends upon treatability studies to determine the ability of the 
selected matrix to inhibit contaminant migration and to 
substantially control the exposure pathways associated with an 
unacceptable risk. 

This alternative may present an unacceptable short-term risk to 
on-site workers and the nearby community from volatile and 
fugitive dust emissions released during excavation of 
contaminated soil/sludge. (See introductory paragraph in 
Section 3.4.) Vacuum extraction is expected to reduce the level 
of VOCs in the soil. Appropriate emission controls may be 
required to ensure adequate dust control and protection of the 
nearby community. In addition, capping of the stabilized mass 
will significantly reduce possible leaching and mitigate the 
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potential unacceptable long-term risk to human and 
environmental receptors associated with the potential leaching 
of contaminants from the stabilized soil/sludge mass. 

3.4.5.2 Implementability 

The equipment necessary to implement this alternative is 
commercially available; however, the capabilities of the 
solidification agents may be limited. There will likely be an 
increase in volume of treated material for on-site disposal. 

3.4.5.3 Cost 

Capital Cost $27,500,000 
O&M $60,000 (per year for 30 years) 
Present Worth $28,000,000 

If an on-site RCRA disposal cell is required for debris and/or 
treated soil, the cost would be additional to that shown above. 
(See Section 3.4 under Excavation.) 

3.4.6 Alternative S/S-6, Slurry Wall, Dewater Unit, In Situ Vitrification, 
Cover 

Construction of a slurry wall as discussed in Alternative S/S-3 
and dewatering the unit will be similar to that discussed in 
previous alternatives. In situ vitrification (ISV) converts soil into 
a chemically inert, stable, glass-and-crystalline product. The 
ISV process electrically fuses inorganic materials (e.g., soil) to 
thermochemically treat contaminants present within the 
treatment volume. Organic contaminants are destroyed and/or 
removed, while inorganic contaminants are simultaneously 
thermally decomposed or immobilized by chemical 
incorporation into the vitrified mass. Most ISV applications 
involve the fusion of natural soil; however, other naturally-
occurring or process-residual inorganics (e.g., sludge, tailings, 
sediments) or process chemicals may be fused. (FitzPatrick et 
al. 1987). 

A square array of four electrodes, approximately 18 feet apart, 
would be placed in the soil/sludge to the desired treatment 
depth for vitrifying the FOU to a depth of approximately 12 feet. 
A conductive mixture of flaked graphite and glass frit is placed 
among the electrodes to act as the starter path, since soil is 
typically not sufficientiy conductive. An electrical potential is 

3-53 002271 



applied to the electrodes to establish an electrical current in the 
starter path. The resultant power heats the starter path and 
sur rounding soil to approximately 2,900 to 3,600 degrees 
Fahrenheit (1,600 to 2,000 degrees Centigrade) which is well 
above initial fusion temperatures of 2,000 to 2,500 degrees 
Fahrenheit for soil (FitzPatrick et al. 1987). The graphite path is 
eventually consumed by thermal oxidation, and the current is 
transferred to the molten soil, which is now conductive. Thus, 
the molten mass becomes the primary thermal and electrical 
conductor allowing the process to continue beyond the starter 
path. 

Typically, the molten sofl mass is in the 1,600 to 2,000 degrees 
Centigrade t empera ture range; specific t empera tu re s are 
dependent on the overall chemistry of the melt. Silicon, 
sodium, and calcium oxides such as those in the concrete rubble 
present in the FOU fill material will tend to affect molten mass 
viscosity, electrical conductivity and reduce fusion temperatures, 
t h u s requiring higher voltages to mainta in higher fusion 
temperatures for proper processing (Geosafe 1989). Within the 
melt, a vigorous, chemically reducing environment is typical. 
Because soil has low thermal conductivity, a very steep thermal 
gradient (i.e., 250-500 degrees Centigrade) precedes the 
advancing melt front. Typically, the 100 degrees Centigrade 
isotherm is less than one foot away from the periphery of the 
molten mass (Buelt 1988). 

As the thermal gradient advances on solid or liquid organic 
mater ia ls , they initially vaporize and then pyrolyze (i.e., 
decompose in the absence of oxygen) into e lementa l 
components. Organic pyrolysis products are typically gaseous. 
They move slowly through the melt because of the high viscosity 
of the molten material and dissolve in the molten mass or 
migrate to the surface of the vitrified zone where combustion in 
the presence of oxygen may occur. A hexagonal-shaped off-gas 
collection hood with a maximum horizontal dimension of 55 feet 
is placed over the processing area to provide confinement for 
the p3n:olysis and combustion gases and to draw the gases into 
the off-gas treatment system. The treatment system consists of 
quenching. pH controlled scrubbing, dewatering (i.e.. mist 
elimination), heating (i.e., temperature control), part iculate 
filtration, and activated carbon adsorption, prior to release to 
the atmosphere (FitzPatrick et al .1987). 
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The shallow ground water present in the first operable unit may 
be processed by ISV. However, water in the soil/sludge will 
significantiy increase the cost of processing and decrease the 
efficiency by virtue of its heat of vaporization. Therefore, prior 
to ISV processing, the fill unit would be isolated and dewatered. 
A slurry wall constructed along the perimeter of the site would 
be utilized to prevent ground water from flowing into the fill unit 
prior to dewatering. Interceptor trenches will be utilized to 
dewater and to divert water from adjacent areas. The site would 
require regrading to create a flat surface for ISV processing. A 
diagram of this alternative is presented in Figure 3-11. 

3.4.6.1 Effectiveness 

In situ vitrification will reduce the toxicity, mobility, and volume 
of the contaminants as the soil/sludge is vitrified. Because of the 
high temperature of the melt, no residual organic contaminants 
should remain in original form within the vitrified products due 
to pyrolysis or combustion. The behavior of inorganic materials 
upon exposure to the thermal gradient is similar to that of the 
organics. Inorganic compounds may thermally decompose or 
otherwise enter into the melt. In addition, since the void 
volume present in particulate material (e.g., 30 percent for 
t3rpical soil) is removed during ISV processing, a corresponding 
volume reduction occurs. Also, some of the materials (e.g., 
humus , organic contaminants) present in the soil are destroyed 
and removed as gases and vapors during processing, jrielding 
further volume reduction. The effectiveness of vitrification in 
the reduction of toxicity, mobility, and volume of the soil/sludge 
contaminants would be confirmed by a pilot study prior to full-
scale implementation. 

Although a flow of air through the off-gas collection hood is 
controlled to maintain a negative pressure and provide oxygen 
for combustion of pyrolysis products and organic vapors, if any, 
this alternative may present an unacceptable, short-term risk to 
on-site workers and the nearby community from the potential 
release of uncontrolled off-gases or the unlikely failure of the 
emissions control system. 

The abflity of in situ vitrification to attain the Appendix G ARARs 
and TBCs for soil/sludge is dependent on the results of a pilot 
study. All remedial action objectives for soil/sludge may be 
attained by this process. Although literature suggests a stabflity 
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duration of a million years, ISV technology is not fully proven, 
and it ha s not been demonstrated that the integrity of the 
vitrified mass would be maintained over the long-term. Pilot 
studies have subjected vitrified waste forms to a variety of leach 
tests, including EP TOX and the TCLP (FitzPatrick et al. 1987). 
These limited tests have shown a uniformly low leach rate for 
heavy metals and suggests delisting possibilities under the 
provisions of both leaching tests. 

This alternative will effectively eliminate the unacceptable risk 
via dermal contact with and incidental ingestion of sofl/sludge 
contaminants, identified in USiEPA's Baseline Risk Assessment 
(Clement Associates 1990). Also, ISV will prevent fugitive and 
volatfle emissions by destruction and encapsulation. 

3.4.6.2 Implementability 

Availability of the necessary equipment to complete this 
alternative is currentiy limited to one unit. However, at the time 
of remediation, additional ISV processing systems may be 
available. In addition, limited full-scale testing of ISV processing 
systems have been completed to date. Therefore, in order to 
properly characterize technical implementability and processing 
requirements for the site, a pilot study would be required. 

Operation of the ISV processing system requires electricity from 
a utility distribution system; alternatively, energy may be made 
available on site by a diesel generator. The off gas treatment 
system scrubber water is typically passed through the activated 
carbon, for reuse or discharge. Spent activated carbon and 
fUters requiring disposal wfll be placed in the fill for subsequent 
ISV processing; thus , the only secondary waste requiring off-site 
disposal will be spent carbon and filters from the off-gas 
treatment system in the last ISV processing run. In addition, 
incorporation of the tank sludge into on-site soil/sludge would 
allow vitrification of the tank contents. Because of potential 
interference and short circuiting concerns, it is questionable 
whether the tank itself could be disposed on-site within the 
vitrification activity. Similarly, metal debris from previous 
disposal of scrap metal may limit the applicability of this process 
due to the potential for electrical short circuiting. 

In situ vitrification is an innovative technology tha t may be 
applied to the immobilization or direct treatment of hazardous 
materials, but it remains to be proven on full-scale remediation. 
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3.4.6.3 Cost 

Capital Cost $95,200,000 
O&M $60,000(per year for 30 years) 
Present Worth $96,000,000 

3.4.7 Alternative S/S-7, Slurry Wall, Dewater Unit, Vacuum Extraction, 
Off-Site Land Disposal 

This alternative involves the removal of contaminated soil/sludge 
and transport to a secure off-site disposal facility. Disposal off-
site eliminates the source of contamination from the FOU. A 
structural slurry wall (concrete wall) would be constructed 
around the perimeter of the site to isolate it from adjacent areas. 
The entire volume of the fill unit, approximately 114,000 yd3, 
would be excavated. To minimize volatile emissions during 
excavation, the site soil will be first treated by in situ vacuum 
extraction. The vacuum extraction well point system will also be 
used to dewater the site. Figure 3-12 fllustrates this alternative. 

Due to the potential release of volatile and fugitive dust 
emissions, excavation conducted after soil vacuuming, would be 
safer but may still not satisfy air quality requirements. 

Preliminary contact with the following landfills has suggested 
that, at the current time, this material can be accepted for 
disposal; however, future regulation changes or land ban 
restrictions could affect the feasibility of this alternative. 
Landfills contacted include the following: 

• Chemical Waste Management, Emelle, Alabama 

• Model City. Niagara Falls. New York 

• Wajnie Disposal, Bellville, Michigan 

3.4.7.1 Effectiveness 

Off-site disposal would require the excavation of soil/sludge. The 
multiple steps required to excavate and package the sofl/sludge 
for transport would pose a risk to on-site workers and the 
community from fugitive-dust and volatile organic emissions. 
Control measures (e.g., excavation after vacuum extraction) are 
expected to reduce volatile emissions. 

Off-site disposal requires the transportation of soil/sludge to an 
appropriate TSCA disposal facility. Although the material is 
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t ransported in sealed containers, any accident involving the 
transport vehicle or container could result in a release and pose 
an unacceptable risk to human health and the environment. The 
probability of an accidental release from the transport vehicle or 
container is relative to the travel distance from the SCP site to 
the disposal facility as well as the conditions of the transport 
route. Transport routes would be selected to minimize accident 
probability. A hazardous waste t ransporta t ion model was 
executed to evaluate the expected material loss and indicates 
that there may be unacceptable risks associated with transport. 
Details and resul ts of this modeling effort are provided in 
Appendix H. 

This alternative achieves all the remedial action objectives for 
soil/sludge through removal of the source contamination. This 
alternative removes the contamination source and eliminates 
future contaminant migration as weU as the dermad contact and 
inc identa l ingest ion exposure pa thway assoc ia ted with 
unacceptable risks to on-site t respassers and future on-site 
workers noted by Clement Associates (1990). 

3.4.7.2 Implementability 

The excavated soil/sludge will be placed into lined enclosed 
trucks/containers for transport to a TSCA approved hazardous 
waste landfill. The use of this equipment wfll reduce efficiency 
and increase the level of effort needed to accomplish the task. 
This entire FOU would require backfilling with clean fill, 
compaction, and regrading/revegetat ing. Assuming these 
conditions, remediation is esqjected to take a minimum of 2 
years. 

Refer to Section 3.1.1.2.1 for a discussion of land disposal 
restrictions. 

The equipment used for this remedial alternative is readily 
available. The site is accessible from suitable roads and has 
sufficient, although limited, space for excavation, short-term 
storage, on-site transfer, loading, and truck turn around and 
staging areas. Availabflity of TSCA disposal facilities is extremely 
limited. 
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3.4.7.3 Cost 

Capital Cost $110,000,000 
O&M $60,000 (per year for 30 years) 
Present Worth $111,000,000 

3.4.8 Alternative S/S-8, Slurry Wall, Dewater Unit, In-Situ Soil 
Flushing, In-Situ Stabilization, Cap 

This alternative involves in situ flushing of contaminants present 
in the sofl/sludge within the fill unit, collection of the flushing 
solution, in situ solidification of the sofl/sludge, and capping the 
solidified mass . In situ flushing would transfer contaminants 
from the soil/sludge to extraction fluid(s), thereby reducing 
overall toxicity and total mass of contaminants in the sofl/sludge. 
Solidification would encapsulate any residual contaminants in 
the soil/sludge to minimize migration from the fill unit. A cap 
would be installed over the solidified mass to prevent inffltration 
of precipitation. 

After preparing the site, a soil-bentonite slurry wall would be 
constructed along the perimeter of the site to control the lateral 
migration of shallow ground water. Ground water would be 
collected and treated as part of the ground water remediation 
discussed in Sections 3.1.3 and 3.3. To conduct the in situ 
flushing, a percolation/leaching field would be installed, along 
with an extraction-fluid preparation tank. Flushing of the 
soil/sludge would be performed with the extraction fluid. Spent 
extract would be coUected for treatment in an on-site treatment 
plant. Sludge from the ground water treatment plant would be 
incorporated in the soi l /s ludge stabilization or otherwise 
disposed of. When possible, recycling and reuse of the 
extraction fluids would be performed. The treated soil/sludge 
would be mixed with appropriate additives in an in situ 
solidification step. As a final step, a cap wiU be installed and a 
monitoring program conducted. Figure 3-13 diagrams this 
alternative. 

3.4.8.1 Effectiveness 

Some short-term protectiveness would be provided since initial 
pore vo lumes f lushed t h r o u g h t h e FOU may remove 
contaminants. However, long-term protectiveness may not be 
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substantial ly enhanced since the overall rate and extent of 
contaminant removal is uncertain. There is the potential for a 
short-term unacceptable risk to on-site workers and the nearby 
community from potential emissions of fugitive dusts and volatfle 
chemicals during slurry wall instaUation and in situ solidification. 
However, fugitive dust should be minimal since the waU will be 
installed under slurry conditions. On-site workers will be 
protected to prevent short-term health effects. 

In situ flushing is expected to be less effective than on-site 
con taminan t extraction (S/S-9) because 1) the types of 
extraction fluids that could be safely used would be limited due 
to the limited control afforded for complete recovery of the 
contaminated extraction fluid; 2) there could be limited contact 
between the soil/sludge and the fluids; 3) there would be no 
disaggregat ion of the so i l / s ludge matr ix ; and 4) the 
heterogeneity of materials in the fill unit could prevent uniform 
flow of fluid through the unit, causing flow channeling. 

The unacceptable risk posed by dermal contact and incidental 
ingestion of soi l /s ludge contaminants would be virtually 
eliminated by implementation of this alternative. However, 
future risk via deep ground water usage would depend upon the 
effectiveness of recapturing the fluids from in situ flushing. The 
concentration and mobility of residual contaminants remaining 
in the soil/sludge following treatment would be expected to be 
subs tan t i a l ly reduced by extract ion, solidification, and 
containment. 

Pilot s tudies would be required to evaluate the site specific 
applicability and effectiveness of in situ flushing and in situ 
stabflization/solidification. A monitoring program would ensure 
tha t any potential contaminant migration from the solidified 
mass would be detected. 

A slurry wall would contain soil/sludge during the flushing 
process to prevent lateral contaminant migration to ground 
water and Peach Island Creek. Migration of contaminants into 
the deeper ground water and Peach Island Creek could occur 
due to the mobilization of contaminants during the flushing 
process. 

Implementation of this alternative would provide a reduction in 
the toxicity of the soil/sludge and would immobflize the residual 
contaminants remaining in these media. However, the extent of 
th i s a l te rna t ive ' s effectiveness requ i res fur ther s tudy . 
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part icularly with respect to field operat ions and level of 
contaminant removal. Preliminary treatability test results for 
contaminant extraction are provided in Appendix D. 

A major result of the treatability study was that an aqueous, 
citrate-based extraction fluid removed up to 93, 91 , 99, 99. and 
85 percent of PCBs (Aroclor 1254). xylenes, ethyl benzene, 
toluene, and 1,2-dichlorobenzene, respectively. An aqueous 
surfactant fluid generally removed up to 78, 98, 97, 99, and 99 
percent of PCBs (Aroclor 1254), jqrlenes, ethyl benzene, toluene, 
and 1,2-dichlorobenzene, respectively. Thus, removals of PCBs 
(Aroclor 1254) appear markedly greater with the citrate-based 
extraction fluid than with the surfactant, bu t removals of other 
organics appear comparable for both fluids. Another study result 
was that a hydrochloric acid solution removed up 98, 95, and 71 
percent of lead, copper, and chromium, respectively. The 
removals for certain of the soil/sludge samples investigated were 
less than these maximums. 

Residual concentrations of lead, copper, and chromium were as 
high as 32,200, 1,760, and 3,680 mg/kg for the sludge tank and 
pit composite sample after extraction with 10% hydrochloric 
acid solution. However, removals for certain soil/sludge samples 
investigated were much less than these concentrations, i.e., as 
low as 36, 60, and 31 mg/kg, respectively, depending on system 
con tac t t ime and so i l / s ludge sample type. Res idual 
concentrations of PCB's were as high as 248 mg/kg for the 
soi l / s ludge Hot Spot sample extracted with 5% aqueous 
surfactant and as low as 1.6 mg/kg for the sludge tank and pit 
composite sample extracted with 5% aqueous surfactant . 
Maximum residual concentrations of tetrachloroethene, toluene, 
ethylbenzene, jqrlene, 1,2-dichlorobenzene and phthalates of up 
to 9 ,700, 1,100, 650 , 2 .600 . 1,600, and 530 mg /kg , 
respectively, occurred for all extraction fluid types and 
soil/sludge samples although removals were much less in many 
cases, i.e., as low as 0.96, 2.6, 2.7, 1.2, 337 and 22 mg/kg, 
respectively. 

All three extraction fluid types (dilute hydrochloric acid, 
aqueous surfactant, and a citrate-based solvent) are suitable for 
removal of specific consti tuents. Chromium, nickel, mercury 
and arsenic are consti tuents tha t may be more difficult to 
remove to acceptable residual levels via hydrochloric acid 
extraction. 
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3.4.8.2 Implementability 

The necessary equipment and specialists to implement this 
alternative are avaflable. However, the implementabflity of soil 
flushing cannot be fully evaluated due to uncertainties in its 
technical feasibility. Of specific concern is determining the 
degree of contact achievable, due to the nonhomogeneity of the 
FOU materials, between sufficient volumes of flushing fluid with 
all portions of the FOU, via the in situ process. Moreover, the 
degree to which applied fluids can be fully captured by the well 
points and contained by the clay layer and the slurry wall is 
uncertain. In addition, movement of the flushing fluid through 
the FOU would be relatively difficult to control. Possible 
difficulties would arise from fluid passing through hidden 
channels in the heterogeneous soil/sludge, and the inability of 
the system to deliver fluid to all portions of the FOU (i.e., short-
circuiting or inability to flow through impermeable zones). 

In-situ stabflization of the soil/sludge would be difficult because 
of the presence of rubble and large debris. Construction and 
operation of equipment required for in-situ flushing of 
soil/sludge would be more difficult at the SCP site due to the 
highly variable nature of the fiU material. 

3.4.8.3 Cost 

Capital Cost $31,900,000 
O&M $60,000 (per year for 30 years) 
Present Worth $33,000,000 

3.4.9 Alternative S/S-9, Slurry Wall, Dewater Unit, Vacuum 
Extraction, Contaminant Extraction, On-Site Stabilization, Cap 

This alternative is simUar to Alternative S/S-5 with the addition 
of contaminant extraction. Contaminant extraction is similar to 
in situ soil flushing (S/S-8), except the extraction (flushing) 
process is performed on-site with excavated soil/sludge, in a 
more engineered and controlled process. 

This alternative involves installation of a structural slurry wall 
(concrete wall), the vacuum extraction of VOCs in the fill unit, 
excavation of all soil/sludge within the fill unit, contaminant 
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extraction through an on-site processing system, stabilization/ 
solidification using an on-site mixing unit, on-site disposal of 
stabilized material, and capping. 

Vacuum extraction would reduce VOCs in the FOU prior to 
excavation. Contaminant extraction would transfer contaminants 
from the soil/sludge to extraction fluid(s), thereby reducing the 
overall toxicity and total mass of contaminants in tiie sofl/sludge. 
Stabilization would encapsulate any residual contaminants and 
metals to minimize their potential migration from the stabilized 
soil/sludge. This treated soil/sludge would then be replaced in 
the FOU, and a cap would be installed over the solidified mass to 
prevent infiltration of precipitation. 

After preparing the site, a structural slurry wall (concrete wall) 
wfll be constructed along the perimeter of the site to control the 
lateral migration of shallow ground water. Ground water wiU be 
collected and treated as part of the ground water remediation 
discussed in Sections 3.1.3 and 3.3. The soil/sludge will be 
excavated and fed to an on-site contaminant extraction facility. 
The spent extract wiU be treated at the on-site treatment plant. 
Sludge from the ground water treatment plant would be 
disposed of off site. Where possible, recycling and reuse of the 
extraction fluids will be performed. TTie treated soil/sludge 
would be mixed with appropriate additives in a solidification 
step and replaced on-site. As a final step, a cap wiU be installed 
and a monitoring program conducted. Figure 3-14 diagrams this 
alternative. 

3.4.9.1 Effectiveness 

From a technology point of view, the extraction process will 
provide equal or greater effectiveness than the soil flushing 
process described in S/S-8. 

This alternative would reduce the toxicity and volume of 
contaminants in the soil/sludge and would immobilize the 
residual contaminants in a dense matrix. (See Appendix D for 
Contaminant Extraction Treatability Test Results and Appendix 
E for Stabilization/Solidification Treatability Test Results.) 
Removal efficiencies and residual concentrations (discussed in 
S/S-8) are summarized from the treatability studies performed 
for this FS. These results are equally applicable to this 
alternative. 
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The extractant(s) would be treated on-site, and the discharge of 
the treatment plant would comply with applicable discharge 
requirements. The unacceptable risk via direct soil/sludge 
contact would be substantial ly eliminated following 
implementation of this alternative. Future effect of the water 
table aquifer on the tiU aquifer by verticsd contaminant migration 
will be precluded by dewatering and subsequent elimination of 
the water table aquifer. 

In situ vacuum extraction would minimize the amount of volatile 
compounds emitted during excavation. It is expected that 
vacuum extraction will reduce the levels of volatile organics. 
Fugitive dust would be controlled by wetting the disturbed dry 
soil/sludge to protect on-site workers and the nearby 
community. A slurry wall would contain soil/sludge prior to 
excavation to prevent contaminant migration of ground water to 
Peach Island Creek. In addition, runoff into Peach Island Creek 
would be prevented by using adequate erosion control measures 
(i.e., berms, dikes) during the excavation, treatment, and 
replacement procedures. 

3.4.9.2 Implementability 

Operation of equipment for the procedures required for this 
alternative would be difficult at the SCP site due to the highly 
variable nature of the fill material. The necessary equipment and 
specialists required to implement this alternative are available. 

Materials handling problems are anticipated due to the large 
percentage (20 or 50 to 80%) of debris and rubble in the first 
operable unit. Additional characterization and more refined 
volume estimates are necessary to further define the extent to 
which this issue may corriplicate or substantially limit 
implementation of this alternative. If debris is removed from 
the soil/sludge prior to stabilization mixing, it must be 
macroencapsulated with the stabilized sofl/sludge or disposed in 
an alternative manner. Alternate disposal methods wiU require 
further evaluation. 

This alternative is expected to provide protection of human 
health and the environment. 
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3.4.9.3 Cost 

Capital Cost $46,200,000 
O&M $60,000 (per year for 30 years) 
Present Worth $47,000,000 

If an on-site RCRA disposal cell is required for debris and /o r 
treated soil, the cost would be additional to that shown above. 
(See Section 3.4 under Excavation). 

3.4.10 Alternative S/S-10, Slurry Wall, Dewater Unit, In Situ Soil 
Flushing, Cap 

This alternative is similar to alternative S/S-8 without in situ 
stabilization/solidification. This alternative involves in situ 
flushing of contaminants in the soil/sludge within the fill unit. 
coUection of the flushing solutions and capping. In situ flushing 
would transfer contaminants from the soil/sludge to extraction 
fluid (s), thereby reducing the overall toxicity and total mass of 
contaminants. A cap would be instaUed over sofl/sludge mass to 
prevent infiltration of precipitation. 

After preparing the site, a slurry wall would be constructed along 
the perimeter of the site to control the lateral migration of 
shallow ground water. Ground water would be collected and 
treated as part of the ground water remediation discussed in 
Sections 3.1.3 and 3.3. To conduct the in situ flushing, a 
percolat ion/ leaching field will be installed, along with an 
extraction fluid preparation tank. Flushing of the soil/sludge 
would be performed, with the spent extract collected for 
t reatment at the on-site t reatment plant. Sludge from the 
ground water treatment plant would be disposed of off site. 
Where possible, recycling and reuse of the extraction fluids will 
be established. As a final step, a cap will be installed and a 
monitoring program conducted. Figure 3-15 diagrams this 
alternative. 

3.4.10.1 Effectiveness 

In situ flushing is expected to be less effective than on-site 
contaminant extraction (S/S-9) at the SCP site because 1) types 
of extraction fluids that could be safely used would be limited; 2) 
there would be limited contact between the soil/sludge and the 
fluids; 3) there would be no disaggregation of the soil /sludge 
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matrix; and 4) the heterogeneity of materials in the fiU unit may 
prevent uniform flow of fluid though the fill unit, causing flow 
charmeling. 

The unacceptable risk associated with the dermal contact and 
incidental ingestion exposure pathways would be virtually 
eliminated by implementation of this alternative. However, 
future unacceptable risk via deeper ground water usage would 
depend upon the recapture efficiency of in situ flushing fluids. 
The concentrat ions and mobility of residual contaminants 
remaining in the soi l /s ludge following t rea tment would be 
expected to be substantially reduced. 

Pilot studies would be required to evaluate the applicability of in 
situ flushing for the SCP site. A monitoring program would 
ensure that any future contaminant migration from the treated 
fiU unit would be detected. 

Installation of a slurry wall would not create significant fugitive 
dust and volatile emission problems, because the excavation 
process will be performed under a slurry. A slurry wall would 
contain sofl/sludge during the flushing process to prevent lateral 
contaminant migration to ground water and Peach Island Creek. 
Migration of contaminants into the deeper ground water and 
Peach Island Creek could occur due to the initial mobilization of 
contaminants during the flushing process. 

Implementation of this alternative would provide a reduction in 
the toxicity and volume of soil/sludge contaminants. However, 
the extent of this alternative's effectiveness requires further 
study, particularly with respect to field operations and the level 
of contaminarit removal achievable. Preliminary treatability test 
results for contaminant extraction are provided in Appendix D. 
Removal efficiencies and residual concentrations (discussed in 
S/S-8) are summarized from the treatability studies performed 
for this FS. These results £ire applicable to this alternative. 

3.4.10.2 Implementability 

Cons t ruc t ion and operat ion of equ ipmen t requi red for 
implementation of in situ flushing would be more difficult than 
for on-site contaminant extraction at the SCP site due to the 
highly variable nature of the fill material. The implementation 
concerns for this alternative are very similar to those discussed 
in alternative S/S-8 for soil flushing. The necessary equipment 
and specialists to implement this alternative are available. 
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3.4.10.3 Cost 

Capital Cost $22,900,000 
O&M $61,000 (per year for 30 years) 
Present Worth $24,000,000 

3.4.11 Alternative S/S-11, Slurry Wall, Dewater Unit, In Situ Soil 
Flushing of Partial Site, Cap 

This alternative is similar to Alternative S /S-10 with the 
exception that areas in excess of 25 ppm PCB contamination wfll 
be specificaUy targeted for treatment. 

This alternative involves in situ flushing of contaminants present 
in areas of the fill unit containing PCBs in excess of 25 ppm 
(28,000 yd3 (calculation of this volume is provided in Appendix 
M)), collection of flushing solutions, and capping of the entire 
site. In situ flushing would transfer contaminants from the soil 
to extraction fluid (s), thereby reducing overall toxicity and total 
mass of contaminants. A cap would be installed over the entire 
site including the treated soil/sludge to prevent the infiltration 
of precipitation. 

After preparing the site, a geomembrane slurry wall will be 
constructed along the perimeter of the fill unit to control the 
lateral migration of shallow ground water. Ground water wiU be 
collected and treated as part of the ground water remediation 
discussed in Sections 3.1.3 and 3.3. To conduct the in situ 
flushing, a percolation/leaching field will be instaUed, along with 
an extraction-fluid preparation tank. Flushing of the soil/sludge 
would be performed, with the spent extract collected for 
t reatment at the on-site t reatment plant. Sludge from the 
ground water t reatment plant would be disposed of off site. 
When possible, recycling and reuse of the extraction fluids will 
be performed. As a final step, a cap will be installed over the 
entire site, including the treated soil/sludge, and a long-term 
monitoring program conducted. This alternative is diagrammed 
in Figure 3-16. 

3.4.11.1 Effectiveness 

In situ flushing is expected to be less effective at the SCP site 
because 1) types of extraction fluids that could be safely used 
would be limited; 2) there would be limited contact between the 
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soil and the fluids; 3) there would be no disaggregation of the 
sofl matrix; and 4) the heterogeneity of materials in the sofl may 
prevent uniform flow of fluid through the soil, causing flow 
charmeling. 

The unacceptable risk associated with the dermal contact and 
inc identa l ingest ion exposure pa thways of so i l / s ludge 
contaminants would be virtuaUy eliminated by implementation of 
this alternative. However, future unacceptable risk via deeper 
ground water usage would depend on the collection efficiency of 
in situ flushing fluids. The concentrations and mobility of 
residual contaminants remaining in the soil/sludge following 
treatment would be expected to be reduced by containment. 

Pilot studies would be required to evaluate the applicability of in 
situ flushing for the SCP site. A monitoring program would 
ensure that any potential migration of contaminants from the fill 
unit would be detected. 

Installation of a slurry wall will not create significant fugitive 
dus t and volatile emission problems because the excavation 
process will be performed under a slurry. A slurry wall would 
contain sofl/sludge during the flushing process to prevent lateral 
contaminant migration to ground water and Peach Island Creek. 
Migration of contaminants into the deeper ground water and 
Peach Island Creek could occur due to the mobilization of 
contaminants during the flushing process. 

Implementation of this alternative would provide a reduction in 
the toxicity and volume of the contaminants in the soil/sludge. 
However, the extent of this alternative's effectiveness is not 
known, particularly with respect to field operations and the level 
of contaminant removal achievable. (Treatability tes ts for 
con t aminan t extract ion provided prel iminary r e su l t s a s 
discussed in Appendix D). Removal efficiencies and residual 
concentrations (discussed in S/S-8) are summarized from the 
treatability studies performed for this FS. These results are 
applicable to this alternative. The abflity of this alternative to 
achieve a 25 ppm level of PCBs in soil is uncertain. Contaminant 
extraction wiU not achieve 25 ppm in the sludge pit area. 

3.4.11.2 Implementability 

Construction and operation of equipment required for this 
alternative would be difficult at the SCP site due to the highly 
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variable nature of the ffll material and the presence of rubble in 
this ffll. The necessary equipment and specialists to implement 
this alternative are avaflable. 

3.4.11.3 Cost 

Capital Cost $13,380,000 
O&M $61,000 (per year for 30 years) 
Present Worth $14,000,000 

3.4.12 Alternative S/S-12, Slurry Wall, Dewater Unit, In Situ 
Stabilization, Cap 

This alternative is similar to Alternative S/S-8 except soil 
flushing is not included here. 

This alternative involves the mixing of stabilization agents (i.e., 
pozzolanic, cementitious, or proprietary additives) to 
stabilize/solidify the soil/sludge in place. These materials would 
be added into the fill material and blended without excavating. 
Equipment will be used to "mix" the soil/sludge with the 
necessary additives to promote physical/chemical stabilization. 
A multi-media cap would be placed over the site to limit the 
infiltration of precipitation, control run-on, and prevent run-off 
contact with soil/sludge. Optimal design mixtures of 
cementitious, pozzolanic and/or proprietary additives will be 
based on treatability studies. Dewatering of the site soil/sludge 
may not be necessary if stabilization/solidiflcation treatability 
test results indicate that the optimum water content is 
reasonably close to the existing ffll unit water content. A soil-
bentonite slurry wall will be installed to limit the migration of 
the contaminants and to provide structural isolation of the 
stabilized area. Figure 3-17 fllustrates this alternative. 

3.4.12.1 Effectiveness 

In situ stabilization/solidification will not reduce the toxicity or 
volume of the contaminants in soil/sludge, but it will limit the 
mobflity of the contaminants. 

During implementation, in-situ mixing of stabilization/ 
solidification agents with soil/sludge may reduce potential 
unacceptable risk to on-site workers and the community from 
uncontrolled volatile and fugitive dust emissions. On-site 
workers will be protected to prevent short-term health effects. 
Additional emission controls may be required for protection of 
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the nearby community. It may not be feasible to attain the 
efficiency requirements presented in the introductory paragraph 
to Section 3.4 with the identified technologies (i.e., containment 
dome, excavation rate control, vacuum extraction before 
stabilization). 

The stabilization/solidiflcation will reduce the mobility of 
contaminants through the binding of contaminants in a dense 
matrix. The attainment of the remedial action objectives for 
sofl/sludge in the long-term has been investigated by treatability 
studies. The results of these preliminary studies indicate that 
mixes may be able to inhibit the potential leaching and migration 
of the sofl/sludge contaminants, thereby reducing contaminant 
migration. The treatability test results for solidification/ 
stabilization are provided in Appendix E. 

3.4.12.2 Implementability 

The equipment, material, and contractors for this alternative are 
avaflable. The capabilities of solidifying agents may be limited as 
is the access to specific proprietary additives. The 
implementability of in situ stabilization equipment, (injectors 
and augers) is not known for this site because the rubble in the 
fill may interfere with equipment operation. The feasibility of 
using backhoes, as assumed here, may also be significantiy 
limited or precluded by the debris present in the fill. Additional 
information in a pilot study wiU be needed. 

3.4.12.3 Cost 

Capital Cost $12,500,000 
O&M $60,000 (per year for 30 years) 
Present Worth $13,000,000 

3.4.13 Alternative S/S-13, Slurry Wall, Dewater Unit, Off-Site 
Incineration 

This alternative involves constructing a structural slurry wall 
(concrete wall), excavation, storage and transportation of site 
sofl/sludge, and thermal destruction of that soil/sludge in an off-
site incinerator approved for PCBs and RCRA waste. This 
giltemative is diagrammed in Figure 3-18. The slurry wall wiU be 
constructed around the site perimeter to prevent shallow 
ground water flow into or away from the first operable unit. The 
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purpose of this wall is to limit the amount of ground water 
requir ing t rea tment and to prevent off-site migration of 
contaminants . The slurry wall will also provide s t ructura l 
support for the excavation. Prior to conventional excavation of 
material, a dewatering option is utilized to remove the free 
water from the soil/sludge. Ground water would be collected 
and treated as part of the ground water remediation discussed in 
Section 3.1.3 and 3.3. 

Approximately 114,000 cubic yards of material would be 
excavated for incineration off site. Approximately 15 cubic yards 
of tank sludge will be blended with the excavated soil/sludge 
prior to shipment off site. Debris, rubble and other materials too 
large for packaging in drums ( e.g., blocks of concrete, rail-road 
ties, drum remnants) will be sorted, and facilities provided for 
mechanically crushing and pulverizing of these materials where 
possible. 

Where the size of a specific piece of rubble does not make this 
practical , provision will be made for a l ternate handling, 
treatment and disposal. Because of the variety of rubble that may 
not be amenable to mechanical crushing, an inventory will be 
required and an appropriate t r e a tmen t /hand l i ng method 
selected. This cannot be further developed without additional 
characterization of the rubble. The amount of rubble is 
estimated to be from 20 to 80 percent of the fill material 
(Dames & Moore 1990). Backhoe pits installed during sampling 
activities performed by ERM (for treatability studies) indicated 
that the low end of this range is closer to 50 percent versus the 
20 percent estimate. No further refinement of this estimate can 
be made with the available data. 

Provision mus t be made for dust control and to limit volatile 
organic releases to the environment. These provisions may 
include vacuum extraction, a dome covering the excavation site, 
foam application to limit volatile releases from exposed soils, 
and /o r excavated soil storage in enclosed s tructures or under 
protective cover. The excavated site will require backfilling to 
pre-excavation levels with clean fiU. 

Based on personal communication with representatives from the 
four known PCB incineration facilities in the United States, the 
excavated soil/sludge must be packaged in 55 gallon steel drums 
or 30 gallon burnable fiber drums suitable for delivery to the 
incinerator site. Drums would be loaded on a t ruck and 
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t r anspor ted to the incinerat ion site, a t an agreed-upon 
volumetric rate, consistent with the available capacity of the 
incinerator. Issues to be addressed prior to shipment include 
transportat ion route, minimization of exposure risk to local 
populations, and compliance with Federal and State regulations 
applying to the shipment of hazardous waste. 

Drums arriving at the off-site facility would be analyzed, either 
individually or at some random interval, to ensure compliance 
with facility l imitat ions on meta ls and other inorganic 
consti tuents. Arrangements need to be made to handle and 
dispose of any drums rejected due to noncompliance with these 
limits. 

3.4.13.1 Effectiveness 

Off-site incineration of soil/sludge will provide for total removal 
of the fill unit and therefore eliminate contaminant toxicity, 
mobility, and volume within the unit. However, any volume 
rejected by the off-site facility will have to be addressed; 
returned to the SCP site or t ransported to another facility, 
where it may also be rejected. The multiple steps required to 
excavate and package unacceptable soil/sludge may pose an 
unacceptable risk to on-site workers and the nearby community 
from emissions of volatile organics and fugitive dust . Control 
measures may be required to effectively mitigate any potential 
emissions. On-site workers would be protected to prevent 
shor t - te rm heal th effects. This multiple handl ing (i.e., 
excavation, t ransport and packaging), which will increase the 
opportunity for volatile and fugitive dust emissions, wfll require 
efficient control to protect the nearby community. Since 
incineration will occur at an off-site facility, the incinerator 
emissions wiU not pose an unacceptable risk at the SCP Carlstadt 
site. 

Off-site incineration requires the transportation of soil/sludge 
via t ruck to the incineration location. Although the material 
would be transported in sealed containers, an accident involving 
the transport vehicle may pose an unacceptable risk to human 
health and the environment. 

This a l ternat ive should comply with organic chemical 
destruction requirements. Off-site incineration will also meet 
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the remedial action objectives for sofl/sludge. The only potential 
long-term concern would stem from the off-site disposal of the 
incinerator ash. 

3.4.13.2 Implementability 

There are four known facilities, operating in the United States, 
which are permitted to incinerate PCB wastes: 

Chemical Waste Management; Chicago 
Ensco/Proteck; El Dorado, Arkansas 
Rollins Environmental; Deer Park, Texas 
APTUS (NEI/Westinghouse); CoffeyviUe, Kansas 

The capacity of these facilities, and their agreement to a long-
term commitment, will have to be verified near the time of 
implementation. At present, maximum capacity at each facflity 
for PCB-contaminated waste is: 

FACILITY CAPACITY 

Chemical Waste Management 30,000 gal/day 8ton/hr 
Ensco/Proteck 8,000,000 lbs/month 5 ton/hr 
Rollins Environmental 15,000 lbs/hour 8 ton/hr 
APTUS (NEI/Westinghouse) 61,900,000 BTU/hour N/A 

The NEI/Westinghouse facility currentiy does not have a RCRA 
permit and cannot accept RCRA-listed waste; therefore, this 
facility is dropped from further consideration. At maximum 
capacity, remediation of the SCP Ceirlstadt site would require 3 
years of dedicated service. This time frame requires 100 
percent dedication to incinerating only SCP soil/sludge. It is 
doubtful that any of the above facilities would be able to make 
this type of commitment because of existing contracts. If a 
facility could be utilized at 25 percent operating capacity, site 
remediation would require 12 years. 

Off-site facilities have limits for metals which restrict 
acceptance of soil/sludge at their facilities (Table 3-12). The 
SCP soil/sludge exceeds some of these limits. Specifically, the 
average concentrations of cadmium, chromium and mercury 
exceed the restrictions imposed by Ensco/Proteck. Chemical 
Waste Management imposes restrictions on mercury which are 
exceeded. Rollins Environmental has not set any limits yet; 
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however, based on the limits imposed by others, it is likely that 
any limits imposed wfll be exceeded. Therefore, the soil/sludge 
from SCP Carlstadt carmot be sent "as is" to any of these sites for 
off-site incineration. 

To make the soil/sludge acceptable for off-site incineration, on-
site metal removal technology would have to be applied. This 
technology would have to be developed, and could involve the 
following: acidic metal extraction and leachate capture; soil 
neutralization; and, t reatment of the metal bearing leachate. 
This technology is not unlike the contaminant extraction 
technology discussed in this feasibflity study (Alternative S/S-9). 
If this technology could attain the metal removal efficiencies 
required to support off-site incineration, and be expanded to 
include organic removal, it could serve as a s tand-alone 
remediation technology for the site, and off-site incineration 
would not be required. However, if contaminant extraction for 
metals were a preparation step, soil neutralization (with lime) 
may impose operation constraints on the incineration facilities 
due to pH control problems and cation effects on the refractory 
of the incinerator, making the soil/sludge unacceptable at the 
incinerator. 

Provision will have to be made for the return of material rejected 
by the incinerator contractor, since they will have the final right 
of refusal consistent with the agreed upon contract and the off-
site incinerator permit requirements. 

Other key issues to be resolved before off-site incineration can 
be implemented are: 

• Off-site incineration facilities will probably not accept 
this material because of metals limitations; 

• Metals removal prior to off-site incineration is for at 
least some of the sofl, technically logical. However, the 
soil/sludge after metals extraction may not be accepted 
by commercial incinerators because of the remaining 
chlorine, sodium and sulfur salts. 

• A firm commitment of off-site contractor capacity is 
required; 

• Volatilization and fugitive dus t emissions dur ing 
excavation mus t be addressed through appropriate 
controls; and 
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• Similar to other excavation approaches , a l ternate 
provisions are required to treat reject material. 

3.4.13.3 Cost 

Capital Cost $237,000,000 
O&M $60,000 (per.year for 30 years) 
Present Worth $238,000,000 

3.4.14 Alternative S/S-14, Slurry Wall, Dewater Unit, Vacuum 
Extraction, Cap 

This alternative is similar to Alternative S/S-3 with the addition 
of vacuum extraction to remove volatile organic compounds, 
which are likely to be the most mobile contaminants. 

This alternative (diagrammed in Figure 3-19) consists of a 
s t ruc tu ra l s lurry wall (concrete wall) instal led prior to 
stabilization to control the lateral migration of shallow ground 
water and to support the excavation face. Ground water 
recovered from the fill uni t will be collected, treated, and 
discharged via one of the previously identified ground water 
alternatives. Volatile organics wiU be removed by in situ vacuum 
extraction. After completion of the vacuum extraction process, 
the site would be capped to deter run-on, run-off contact with 
sofl/sludge, and precipitation infiltration. 

3.4.14.1 Effectiveness 

The key elements of this alternative are the removal of the most 
mobile c o n t a m i n a n t s , volatile organic c o m p o u n d s and 
installation of a multi-media cap and slurry wall to isolate the 
FOU. InstaUation of a slurry waU would not create significant 
fugitive dus t and volatile emission problems because the 
excavation process would be performed under a slurry. After the 
volatiles would be removed, the residual contaminants are less 
mobile, making the containment system more effective. The 
mobility of the contaminants is significantiy reduced. The 
removal of shallow ground water, vacuum extraction and 
conta inment would effectively inhibit vertical and lateral 
contaminant migration. Containment would virtually eliminate 
the unacceptable risk associated with dermal contact with and 
incidental ingestion of soi l /s ludge contamiriants . Vacuum 
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extraction is expected to reduce the level of volatile organics. 
On-site workers would be protected to prevent short- term 
health effects. 

3.4.14.2 Implementability 

All technologies, materials and contractors to implement this 
alternative are commercially available. This alternative would 
take 1.5 years for construction. Construction of the slurry wall 
and cap may encounter some difficulties because of interference 
of loose ffll and rubble. 

3.4.14.3 Cost 

Capital Cost $6.7800,000 
O&M $61,000 (per year for 30 years) 
Present Worth $7 ,700,000 

3.4.15 Alternative S/S-15, Slurry Wall, Dewater Unit, Vacuum 
Extraction, Contaminant Extraction of Partial Site, Cap 

This alternative (diagrammed in Figure 3-20) involves in situ 
vacuum extraction of VOCs of the entire site, and excavation and 
contaminant extraction of highly PCB-contaminated soil/sludge 
in the First Operable Unit. The contaminant extraction wiU treat 
all contaminated soil/sludge exceeding a 25 ppm PCB level 
(preliminary estimate up to 28,000 yd3 calculation of this 
volume is provided in Appendix M) through an on-si te 
processing system. This will be foUowed by on-site disposal of 
treated soil/sludge, and capping. Figure 3-20 diagrams this 
alternative. 

Following site preparation, a s tructural slurry wall would be 
constructed along the perimeter of the fill unit . The fill uni t 
would be dewatered, and the recovered ground water treated in 
an on-site treatment facflity. 

Vacuum extraction would remove VOCs prior to excavation. 
Next, sofl/sludge containing levels of PCBs in excess of 25 ppm 
would be excavated prepara tory to on-si te con taminan t 
extraction. Contaminant extraction would transfer PCBs from 
the soil/sludge to extraction fluid(s), thereby reducing overall 
toxicity and total mass of contaminants in the soil /s ludge. 
Following treatment, spent fluid would be routed through the 
on-site liquid treatment system. Where possible, extraction fluid 
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wo,uld be recycled or reused. The treated soil/sludge would 
then be replaced in the ground, and a cap would be installed 
over the entire fill area to prevent infiltration of precipitation. 
Monitoring and maintenance of the capped uni t would be 
required. 

3.4.15.1 Effectiveness 

The unacceptable risk associated with the dermal contact and 
incidental ingestion exposure pathways for sofl/sludge would be 
virtually eliminated following implementation of this alternative, 
provided that proper cap maintenance procedures are foUowed. 
The degree of risk reduction would depend on the performance 
of the t reatment and containment system. A ground water 
monitoring program would be necessary to ensure that potential 
contaminant migration would be detected. 

Vacuum extraction is expected to reduce the levels of volatile 
organics. Fugitive dus t would be controlled by wetting the 
disturbed dry soil to protect on-site workers and the nearby 
community. In addition, on-site workers would be protected to 
prevent health effects. A slurry wall would contain soil/sludge 
prior to excavation to prevent lateral contaminant migration to 
ground water and Peach Island Creek. In addition, construction 
run-off into Peach Island Creek would be controlled by using 
adequate erosion control measures (i.e., berms, dikes) during 
the excavation, t rea tment , and replacement p rocedures . 
However, the extent of effectiveness provided by contaminant 
extraction requires further study, particularly with respect to 
field operations and the level of contaminant removal achievable. 
Preliminary treatability test results for contaminant extraction 
are provided in Appendix D. Removal efficiencies and residual 
concentrations (discussed in S/S-8) are summarized from the 
treatability studies performed for this FS (Appendix D). These 
results are applicable to this alternative. 

This alternative would reduce the toxicity and volume of 
contaminants in the ffll unit. The extractant(s) would be treated 
to comply with ARARs, prior to discharge. 

3.4.15.2 Implementability 

Construction and operation of equipment for the procedures 
required for this alternative could be difficult at the SCP site due 
to the highly variable nature of the fill material and the presence 
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of debris and rubble (up to 80% of the ffll). This issue cannot be 
further resolved with currently available information. The 
necessary equipment and specialists required to implement this 
alternative are avaflable. 

In addition, debris and rubble sorted out before contaminant 
extraction may require a l ternate disposal a n d / o r 
decontamination. This issue cannot be further resolved with 
currentiy avaflable information. 

3.4.15.3 Cost 

Capital Cost $20,600,000 
O&M $ 61,000 (per year for 30 years) 
Present Worth $22,000,000 

If an on-site RCRA disposal cell is required for debris and/or 
treated soil, the cost would be additive to that shown above. 
(See Section 3.4 under Excavation.) 

3.4.16 Alternative S/S-16, Slurry Wall, Dewater Unit, Vacuum Extraction, 
Contaminant Extraction of Partial Site, On-Site Stabilization, Cap 

This alternative is similar to Alternative S/S-15, but adds the 
stabilization process for the soil/sludge that has undergone 
contaminant extraction. 

This alternative (diagrammed in Figure 3-21) involves in situ 
vacuum extraction in the FOU, excavation of all PCB 
contaminated soil/sludge exceeding a 25 ppm PCB level (up to 
28,000 cubic yards), extraction of the PCBs through an on-site 
processing system, stabilization/solidiflcation of treated 
soil/sludge in an on-site mixing unit, on-site disposal of treated 
materials, and capping. 

Following site preparation, a structural concrete slurry wall 
would be constructed along the perimeter of the fill unit. The 
fill unit would be dewatered, and the recovered water treated in 
an on-site treatment facflity. 

Vacuum extraction would remove VOCs from the FOU prior to 
excavation. Next, sofl/sludge containing levels of PCBs in excess 
of 25 ppm would be excavated preparatory to on-site 
contaminant extraction. Extraction would transfer PCBs from 
the soil/sludge to extraction fluid(s), thereby reducing overall 
toxicity and total mass of contaminants in the soil/sludge. 
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Following treatment, spent fluid would be routed through the 
on-site liquid t reatment system. Where possible, extraction 
fluids wiU be recycled or reused. 

Stabflization would encapsulate any residual contaminants and 
metals to minimize their potential migration from the stabilized 
soil/sludge. This treated soil would then be replaced in the 
ground, and a cap would be instaUed over the entire fill areas to 
prevent infiltration of precipitation. 

3.4.16.1 Effectiveness 

Unacceptable risk posed by dermal contact with incidental 
ingestion of soil/sludge contaminants would be substantially 
eliminated following implementation of this alternative. The 
degree of risk reduction would depend on the cleanup levels 
achieved for the site, the stability of the solidified soil/sludge, 
and performance of the containment system. A ground water 
monitoring program would be necessary to ensure that potential 
contaminant migration from the fiU unit would be detected. 

In situ vacuum extraction would minimize the emission of 
volatile compounds during excavation. Fugitive dust would be 
controlled by wetting the disturbed soil to protect on-site 
workers and the nearby community. In addition, on-site 
workers wiU be protected to prevent health effects. 

A structural slurry wall would contain soil/sludge prior to the 
excavation to prevent lateral contaminant migration to ground 
water and Peach Island Creek. In addition, construction run off 
into Peach Island Creek would be prevented by using adequate 
erosion control measures (i.e.. berms , dikes) dur ing the 
excavation treatment and replacement procedures. However, 
the extent of effectiveness provided by contaminant extraction 
requires further study, part icularly with respect to field 
operations and the level of contaminant removal achievable. 
Preliminary treatability test results for contaminant extraction 
are provided in Appendix D. Removal efficiencies and residual 
concentrations (discussed in S/S-8) are summarized from the 
treatability studies performed for this FS. These resul ts are 
applicable to this alternative. 

This £iltemative would reduce the toxicity of the contaminants in 
the sofl/sludge and would inmiobflize the residual contaminants 
remaining in this medium. The extractants would be treated to 
comply with appUcable discharge criteria. 
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3.4.16.2 Implementability 

Materials handling problems are anticipated due to the large 
percentage (20 or 50 to 80%) of debris and rubble in the first 
operable unit. Additional characterization and more refined 
volume estimates are necessary to further define the extent to 
which this issue may complicate or substantially limit 
implementation of this alternative. The necessary equipment 
and specialists required to implement this alternative are 
available. 

3.4.16.3 Cost 

Capital Cost $28,100,000 
O&M $61,000 (per year for 30 years) 
Present Worth $29,000,000 

3.4.16' Alternative S/S-16' Slurry Wall, Dewater Unit, Vacuum 
Extraction, Contaminant Extraction for Metals, Off-Site 
Incineration 

This alternative (diagrammed in Figure 3-2la) includes 
excavating the entire site, extracting metals and shipping this 
soil/sludge material off site for incineration. The entire site 
would be dewatered, and vacuum extracted. This alternative is 
identical to Alternative S/S-13 except that it adds contaminant 
extraction of metals. 

3.4.16'.1 Effectiveness 

This alternative will have a level of effectiveness similar to 
Alternative S/S-13 for the extracted and incinerated portion of 
the site. The remainder of the site will have a level of 
effectiveness similar to that of S/S-14. 

3.4.16'.2 Implementability 

This alternative will have the same level of implementability as 
Alternative S/S-13, except for an difficulties associated with 
implementing the contaminant extraction. 
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3.4.16'.3 Costs 

The addition of contaminant extraction in the treatment process 
changes the costs as compared to Alternative S/S-13. 

Capital Cost $271,000,000 
O&M $60,000 (per year for 30 years) 
Present Worth $272,000,000 

3.4.17 Alternative S/S-17, Slurry Wall, Dewater Unit, Vacuum 
Extraction, Contaminant Extraction of Metals, On-Site 
Incineration. On-Site Stabilization, Cap 

This alternative (diagrammed in Figure 3-22) is similar to 
Alternative S/S-4 with the exception that the soil/sludge wiU be 
processed for metals removal prior to incineration. Contaminant 
extraction for metals will involve a procedure similar to that 
described in Appendix D. 

3.4.17.1 Effectiveness 

• This alternative should attain the same effectiveness as 
Alternative S/S-4, with the following exception: 
contaminant extraction for metals wfll reduce the risk due 
to metals emissions from the incinerator. 

3.4.17.2 Implementability 

Implementation will be identical to Alternative S/S-4. In 
addition, a key issue to be resolved before implementation of 
this alternative concerns the additional space constraints 
imposed by adding another treatment stream to the site. 

3.4.17.3 Cost 

Capital Cost $140,000,000 
O&M $61,000 (per year for 30 years) 
Present Worth $141,000,000 

If an on-site RCRA disposal cell is required for debris and/or 
treated soil, the cost would be additive to that shown above. 
(See Section 3.4 under Excavation.) 
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3.5 Description and Evaluation of Remedial Alternatives for 
Tank Sludge 

For tank Altematives T-2, T-4, T-5, and T-6 involving placement 
of the tank contents, the Land Disposal Restrictions, as 
discussed in Section 3.1.1.2.1 must be met. 

3.5.1 Alternative T-1, In Situ Vitrification 

This alternative for the tank sludge would be logical orfly if the 
selected remediation of site soil/sludge is in situ vitrification, as 
in S/S-6. Vitrification is expected to melt the tank shell. The 
tank woifld be placed approximately 3 feet below the surface, in 
a portion of the site awaiting vitrification for incorporation into 
the vitrified mass upon processing. The tank contents would be 
mixed with sand, clean backfiU, or contaminated on-site soil to 
enhance treatment and occupy voids (Figure 3-23). Additional 
information on Effectiveness and Implementability are 
presented in Alternative S/S-6. 

3.5.1.1 Effectiveness 

Faflure of the tank and exposure to the tank contents would pose 
a risk to human health and the environment. However, this 
alternative would prevent the potential release of the contents of 
the on-site tank to the environment in the event a structural 
faflure. There is a potential unacceptable risk to on-site workers 
and the nearby community from the possible release of 
uncontrolled off-gases or the unlikely faflure of the emissions 
control system. The tank contents would either be destroyed or 
encapsulated (vitrified). 

3.5.1.2 Implementability 

The equipment needed for this alternative currentiy has limited 
availabflity; however, at the time of remediation, ISV processing 
systems are expected to be available. Use of this option would 
require vitrification of the entire site (i.e., S/S-6). The 
technology is not well demonstrated beyond the pilot-scale; 
therefore, pilot testing would be necessary. Air pollution control 
devices would be required for off-gases generated by pyrolysis 
and for combustion products to ensure compliance with air 
quality criteria as well as the protection of on-site workers and 
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the nearby community. Because of potential interference and 
short circuiting concerns with metal interference, it may be 
necessary to cut up the tank prior to placement. 

3.5.1.3 Cost 

Capital Cost $36,000 
O&M $0 (cost accounted for in S/S-6) 
Present Worth $36,000 

3.5.2 Alternative T-2, In-Tank Stabilization/Solidification and On-Site 
Disposal 

The tank sludge would be stabilized by adding reagents and 
catalyzed resins to solidify the contents (Figure 3-24). Next, the 
entire volume of the tank would be encapsulated with an 
overpack tank and the space between the two tanks fiUed with 
resin and solidified. The encapsulated tank would be 
incorporated in the soil/sludge remedy. Hence, this alternative 
will be compatible only with those soil/sludge alternatives in 
which sofl/sludge remains on site or in place. 

3.5.2.1 Effectiveness 

Catalytic resin is very stable, inert and durable. The overpack 
tank and resin containing the stabilized sludge would provide 
sufficient protection against potential mobilization of the sludge 
constituents. The entire mass of the tank and sludge in turn 
would be contained within the fill unit. Therefore, T-2 is 
compatible only with any on-site containment alternative for 
sofl/sludge. 

In-t£uik stabilization will not mitigate the toxicity or volume of 
the tank sludge, but it should immobilize the contaminants in 
the sludge. There is a potential risk to human health and the 
environment related to faflure of and exposure to the contents of 
the tank. This alternative should prevent the potential release of 
tank contents to the environment in the event of a structural 
failure. No treatability tests were performed to determine the 
integrity of the proposed stabilization of the tank sludge; 
therefore, a potential, unacceptable risk could occur from the 
failure of the stabilized tank and subsequent migration of its 
contents to other media. 
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3.5.2.2 Implementability 

The equipment and materials required for this alternative are 
commerciaUy avaflable. 

3.5.2.3 Cost 

Capital Cost $76,000 
O&M $0(cost accounted for in S/S Altematives) 
Present Worth $76,000 

3.5.3 Alternative T-3, On-Site Incineration 

This alternative would be implemented only if Alternative S/S-4 
(on site incineration) were selected for the soil/sludge. 

Implementation of this alternative (Figure 3-25) would require 
cutting open the tank to remove sludge. 

The sludge in the tank would be removed by suitable techniques 
and blended with the site soil/sludge to be incinerated on site. 
Incineration residues would be disposed of on site as 
appropriate. The tank would be cleaned by hand with a solvent, 
prior to off-site disposal or reclaiming as scrap metal. The 
cleaning solvent would be drummed and incinerated on site with 
soil/sludge, or alternatively could be transported to a permitted 
TSD Facflity. 

3.5.3.1 Effectiveness 

On-site incineration should effectively destroy organics 
contained in the tank sludge, thereby reducing contaminant 
toxicity, mobility and volume. However, the high concentration 
of metals in this sludge could pose an unacceptable risk to on-
site workers and the nearby community if metal fume emissions 
were not adequately controlled and treated. 

Failure of and exposure to the contents of the tank poses a 
potential risk to human health and the environment. 
Destruction of the tank sludge should eUminate potential risk to 
human and environmental receptors from a structural failure 
releasing the tank contents to other media. 
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3.5.3.2 Implementability 

Incineration is a proven technology with limited equipment 
avaflability. Difficulties may be encountered in controlling off-
gases and metal particulates, and in disposing of the ash, which 
may have a high metals content (reference S/S-4 for detafls). 

3.5.3.3 Cost 

Capital Cost $29,000 
O&M $0 
Present Worth $29,000 

3.5.4 Alternative T-4, On-Site Contaminant Extraction, On-Site 
Stabilization/Solidification, With Placement On Site 

The tank sludge would be removed as in T-3 above and fed into 
an on-site extraction system, where a series of extraction fluids 
would be applied to the sludge to remove the sludge 
contaminants (Figure 3-26). This extraction system would be 
the same one as that used for on-site extraction of the site 
soil/sludge. Tank sludge would be removed from the tank.by 
cutting an access in the top of the tank and shoveling the tank 
sludge into a lined roll-off container. The sludge would-iibe 
transferred from the roll-off container to the extraction system 
for processing. Portions of the tank sludge would be fed 
gradually into the extraction system as the soil/sludge was 
processed, to improve the uniformity of used fluid and treated 
solids characteristics. The used extraction fluids, potential air 
emissions during processing, and waste residuals generated 
during tank sludge extraction would be managed as for 
soil/sludge extraction in Alternative S/S-9. Alternatively, the 
spent extraction fluid could be disposed of off-site via 
incineration. After the tank sludge treatment via extraction is 
completed, the treatment solids (including the residuals from 
fluids treatment) would be solidified on site, and the solidified 
materials would be replaced in the FOU. The tank would then 
be disposed of off-site or decontaminated and reclaimed as scrap 
metal. 

Alternative T-4 is compatible with those soil/sludge remedial 
alternatives that include on-site contaminant extraction. 
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s tabi l izat ion, and d isposa l (i.e., S / S - 9 , and S /S-16) . 
Alternatively, th i s t r e a tmen t for t a n k s ludge may be 
accomplished in a stand-alone process. 

3.5.4.1 Effectiveness 

The effectiveness evaluation of on-site tank sludge extraction is 
similar to that for on-site sofl/sludge extraction. Full treatabflity 
and pilot-scale s tudies would be required to confirm the 
effectiveness of on-site extraction. A preliminary, bench-scale 
treatability study completed by ERM in March 1989 indicated 
that certain contaminants in a composite of the tank sludge and 
sludge from the reported pit area could be removed via 
extraction with certain fluids. For example, certain metals (e.g. 
lead, copper, and chromium) could be extracted with a 10 
percent solution of hydrochloric acid. Also, some or all of the 
various PCB compounds (e.g., Aroclor 1260 and 1242) could be 
removed with a nonionic, surfactant solution or an aqueous 
solution of a non-toxic, citrate-based solvent. Similarly, certain 
other organic compounds (e.g. xylene, ethylbenzene and toluene) 
could be removed by extraction with the surfactant or citrate-
based solvent. The tank sludge is not expected to contain a 
significant percentage of inert solids; therefore, most of the 
sludge constituents would be transferred to the fluids. 

Failure of and exposure to the contents of the tank poses a 
potential risk to human health and environment. Extraction and 
stabilization of the tank sludge would eliminate any potential, 
unacceptable risk related to the possible structural failure of the 
t ank and release of its contents. Potential leaching of the 
stabflized mass is presentiy uncertain. 

3.5.4.2 Implementability 

The implementability evaluation of on-site tank sludge extraction 
is similar to that for on-site extraction of soil/sludge in terms of 
the actual processing of the material in the extraction system. 
Extraction of the tank sludge would be less compUcated than the 
extraction of the soil/sludge, because the tank sludge does not 
contain rubble. 
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3.5.4.3 Cost 

Capital Cost $35,000 
O&M $0 
Present Worth $35,000 

3.5.5 Alternative T-5, On-Site Stabilization/Solidification and Off-Site 
Disposal 

Tank sludge would be removed as in Alternative T-3 and 
stabflized/solidified prior to placement in drums for disposal off 
site in a TSCA landfiU (Figure 3-27). The tank shell would be 
cleaned to aUow disposal off site, or reclaimed as scrap metal. 
The cleaning solvent would be placed in drums and incinerated 
off site. 

3.5.5.1 Effectiveness 

This alternative would not reduce contaminant toxicity or 
volume, but it would stabilize sludge contaminants, thus 
reducing contaminant mobility. 

Off-site disposal of stabilized tank sludge would eliminate the 
potential risk of a structural failure, but off-site transport may 
pose an unacceptable risk of an accidental spiU of tank sludge. 
Failure of and exposure to the contents of the tank poses a 
potential risk to human health and the environment. 

3.5.5.2 Implementability 

The equipment for necessary removal, stabilization, and 
transportation of the materials is commercially available. 
Acceptance of the materials and tank in a TSCA facility depends 
upon stabilization success and leachabiUty via TCLP. 

3.5.5.3 Cost 

Capital Cost $34,000 
O&M $0 
Present Worth $34,000 
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3.5.6 Alternative T-6, Contaminant Extraction, On-Site 
Stabilization/Solidification and Off-Site Disposal 

The tank sludge would be removed as in Alternative T-3 and fed 
into an on-site extraction system where a series of extraction 
fluids would be applied to the sludge to remove the sludge 
contaminants (Figure 3-28). Sludge would be removed from the 
tank by cutting an opening in the top of the tank and shoveUng 
the tank sludge into a Uned roU-off container. The sludge would 
be transferred from the roll-off container to the extraction 
system for processing. The used extraction fluids would be 
drummed for off-site disposal, or routed to on-site treatment. 
Potential air emissions during processing would be managed as 
for soil/sludge extraction in Alternative S/S-9. 

After t ank sludge treatment via extraction is completed, the 
treatment solids (including the residuals from fluids treatment) 
would be solidified on site, and the solidified material would be 
shipped off-site for disposal at an approved disposal facility. The 
tank would then be disposed of off-site or decontaminated and 
reclaimed as scrap metal. 

3.5.6.1 Effectiveness 

The effectiveness of on-site tank sludge extraction is similar to 
that for on-site soil/sludge extraction. FuU treatability and pilot-
scale studies would be required to confirm the effectiveness of 
on-site extraction. A preliminary, bench-scale treatability study 
completed by ERM in March 1989 indicated tha t various 
contaminants in a composite of the tank sludge and sludge from 
the reported pit area could be removed via extraction with 
certain fluids. As with Alternative T-4. the tank sludge is not 
expected to contain a significant percentage of inert solids; 
therefore, most of the sludge constituents would be transferred 
to the fluids. 

Failure of and exposure to the contents of the tank poses a 
potential risk to human health and the environment. Off-site 
disposal of extracted, stabilized residuals would eliminate the 
potential on-site release of tank sludge due to structural faflure. 
Off-site transport may pose an unacceptable risk of accidental 
spiUage of tank sludge. 
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3.5.6.2 Implementability 

The implementabflity of on-site tank sludge extraction is simflar 
to that for on-site extraction of soil/sludge in terms of the actual 
processing of the material in the extraction system (see S/S-9). 
Extraction of the tank sludge would be less compUcated than the 
extraction of the sofl/sludge because it does not contain variable 
amounts of rubble. 

3.5.6.3 Cost 

Capital Cost $36,000 
O&M $0 
Present Worth $36,000 

3.5.7 Alternative T-7, No Action 

The no action alternative for the tank sludge would not require 
any remedial activities. This alternative is required to be 
considered by the NCP to provide a baseUne to which other tank 
sludge remedial altematives may be compared. 

3.5.7.1 Effectiveness 

The No Action alternative would allow the tank to remain on 
site, resulting in a possible source of future releases to the 
environment. Discolorations on the tank and apparent patching 
efforts indicate that tank structural failure is a possibility. 
However, in the short term, the No Action alternative would 
prevent exposure to the tank contents provided the tank stays 
Intact. Mobflity of constituents would continue to be restricted 
in the short term, but questionable in the long term. No 
reductions in constituent toxicity or volume would occur. 

F£dlure of and exposure to the contents of the tank poses a 
potential risk to human health and the environment. 

3.5.7.2 Implementability 

This alternative is easily implemented, as no remedial activities 
are required. 

00230' 
3-89 



3.5.7.3 Cost 

The capital cost, annual operation and maintenance (O&M) 
costs, and present worth for this alternative are estimated at $0. 

3.5.8 Alternative T-8, On-Site Contaminant Extraction/Off-Site 
Incineration and Disposal 

The tank sludge would be removed as in T-3 above, and fed into 
an on-site extraction system where a series of extraction fluids 
would be applied to the sludge to extract out the sludge 
contaminants (Figure 3-29). This extraction system would be 
sepsirate from the one used for on-site extraction of the site 
sofl/sludge. Tank sludge would be removed from the tank by 
cutting an opening in the top of the tank and transferring the 
tank sludge into a lined roll-off container. The sludge would be 
moved from the roll-off container to the extraction system for 
processing. The used extraction fluids would be drummed for 
off-site disposal, or routed to the on-site water treatment 
system. Potential air emissions during processing would be 
managed as for sofl/sludge extraction in Alternative S/S-9. 

After tank sludge extraction is completed, the treatment solids 
would be shipped off-site for incineration. The tank would then 
be disposed of off-site or decontaminated and reclaimed as scrap 
metal. 

3.5.8.1 Effectiveness 

The effectiveness of on-site tank sludge extraction is similar to 
that for on-site soil/sludge extraction. Full treatability and pflot-
scale studies would be required to confirm the effectiveness of 
on-site extraction. A preUminary bench-scale treatabflity study 
completed by ERM in March 1989 indicated that various 
contaminants in a composite of the tank sludge and sludge from 
the reported pit area could be removed via extraction with 
certain fluids. (See the discussion under Alternative T-4). As 
with Alternative T-4, the tank sludge is not expected to contain 
a significant percentage of inert solids; therefore, most of the 
sludge constituents would be transferred to the fluids. 

Failure of and exposure to the contents of the tank poses a 
potential risk to human health and the environment. 
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stabilization and off-site destruction of the tank sludge would 
eUminate any possible unacceptable risk from structural faflure 
and subsequent release of the sludge. 

3.5.8.2 Implementability 

The implementabflity of on-site tank sludge extraction is simflar 
to tha t for on-site extraction of soils/sludge in terms of the 
actual processing of the material in the extraction system. 
Extraction of the tank sludge would be less compUcated than the 
extraction of the soil/sludge, because the tank sludge does not 
contain rubble. 

Off-site incinerators have limits for metals, which restrict the 
acceptance of materials to be burned at their facilities. Since 
the tank sludge is expected to exceed some of these limits, an 
on-site metal extraction method would need to be developed for 
SCP-site application: 

• Leaching with either water acidified to a pH of about 4 or 
with an aqueous acid solution of strength between 1 and 10 
percent. The specific metals limits to be met and the 
resu l t s additional treatabili ty s tudies are required to 
determine which of these extraction fluids would be 
necessary for acceptable metals removal. (The bench-scale 
treatability s tudy completed by ERM in March, 1989, 
provides pre l iminary indicat ions of me ta l s removal 
feasibility is not sufficient to determine final selection of 
fluids required.) 

• The used acidic extraction fluids would have to be pH-
adjusted with caustic to neutralize the fluid and precipitate 
extracted metals . Precipitated metals would then be 
separated from the treated fluid and sent off site for 
recycling or disposal. 

• Treated soil would require neutralization with an alkaline 
solution. The alkaline solution would then be treated to 
adjust pH and remove metals. 

• The combined extraction and incineration process involves 
multiple handling of the soil/sludge, which is expected to 
cause excessive emissions of volatiles and fugitive dust. 
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• Equipment used for metals removal would need to be 
manufactured with special materials resistant to the acidic 
and alkaline process conditions. 

3.5.8.3 Cost 

Capital Cost $55,000 
O&M $0 
Present Worth $55,000 

3.5.9 Alternative T-9, On-Site Contaminant Extraction and On-
Site Incineration 

This alternative (diagrammed in Figure 3-30) is similar to 
Alternative T-8, with the exception that the tank would be 
cleaned with a solvent prior to off-site disposal or reclaiming as 
scrap metal, and the cleaning solvent and tank sludge extraction 
treatment solids would be incinerated on site. This alternative 
would be implemented only if alternatives utilizing on-site 
incineration were selected for the soil/sludge. 

3.5.9.1 Effectiveness 

This alternative would provide a similar level of effectiveness as 
Altemative T-8. 

3.5.9.2 Implementability 

Implementation of this altemative wfll be identical to that given 
for Altemative T-8, with the foUowing exception: 

• On-site incinerators may have limitations for accepting 
soil/sludge following contaminant extraction. 

3.5.9.3 Cost 

Capital Cost $47,000 
O & M $0 
Present Worth $47,000 

3.6 Summary, Discussion, and Conclusions 

Tables 3-13 and 3-14 summarize the effectiveness and 
implementability criteria for each alternative. Based on the 
information gathered to date, a rating was assigned to the 

3-92 002310 



effectiveness and implementability of each altemative. These 
ratings, along with present worth estimates, are summarized in 
Table 3-15. 

3.6.1 Groundwater 

Based on the screening for effectiveness, neither the No Action 
altemative (GW-1) nor the Limited Action altemative (GW-2) 
effected a reduction in contaminant toxicity, mobility, or volume. 
In accordance with FS guidance, nonetheless, GW-1 is carried 
into the Phase III evaluation for baseUne comparison. GW-2 is 
eUminated from further consideration. Based on the results of 
treatability testing and vendor input, GW-4, which involves 
UV/peroxidation as the primary treatment process, has been 
deemed inappropriate for further consideration. 

Since all ground water treatment altematives will employ the 
same ground water recovery system and are potentially able to 
pretreat the ground water to acceptable ARARs for direct or 
indirect discharge, the protectiveness, compliance with ARARs, 
and effectiveness provided by these altematives are simil£ir. 
Additional treatabflity testing is essential to verify proper 
performance of these altematives. Because these altematives 
protect human health and the environment to a similar degree, 
the comparison of these altematives wfll be based on estimated 
flexibility of operation and cost. The following discussion 
focuses on organics removal, since all alternatives incorporate 
the same chemical precipitation process for metals removal. 

Altematives GW-3, 5 and 8 all Involve biological treatment. In 
the absence of treatability studies, the effectiveness of these 
alternatives cannot be predicted with certainty. In relative 
t e rms , however, the likelihood of adequate performance 
afforded by GW-8 is highest of the three, followed by GW-3 and 
GW-5. This is estimated based on the perceived greater 
effectiveness of PACT (GW-8) over Fenton's Reagent (GW-3) at 
protecting the biomass from inhibitory organics in the feed. 
GW-5 has no protection against these compounds. The cost of 
t h e s e a l t e rna t ives is p ropor t iona l to the i r perceived 
effectiveness. 

Altematives GW-6 and GW-7 both employ extraction processes. 
In preliminary treatability studies, critical fluid extraction (GW-
7) achieved much greater rernoval of organic compounds than 
did steam stripping (GW-6). However, the cost of GW-7 is 

3.93 0023111 



approximately three times greater than tha t of GW-6. The 
physical/chemical process trains (GW-6 and GW-7) are expected 
to be most easily operated in batch mode, as there is no need to 
maintain working biological populations in these altematives. 
GW-7 is much more practical to operate in batch mode than GW-
6, as there is no heat input is required for GW-7. Thus, energy 
would not be wasted keeping the system in s tandby mode 
between batches, as would be needed for GW-6. These two 
alternatives^ particularly GW-7, are also considered most likely 
to successfuUy accommodate more concentrated liquid residuals 
from soil treatment. 

Despite i ts inefficiency with respect to energy use in batch 
mode, GW-6 (steam stripping), provides adequate apparent 
reliability in batch mode and appears feasible in the event that 
sofl remediation residuals must be treated. GW-6 does this at 
lower cost t han GW-7 (critical fluid extraction) and GW-8 
(PACT). Because the efficacy of the biological options (GW-3 and 
GW-5), whose cost is lower than that for GW-6 has not been 
demonstrated via treatability, it is inappropriate to completely 
rule out these processes at present. In the interest of efficiency 
in the Phase III screening, however, only alternatives. GW-6 
(steam stripping) and GW-7 (critical fluid extraction) will be 
retained as a representative feasible alternatives, for ground 
water treatment and ground water/soil treatment, respectively. 
These al ternat ives will be coupled with the appropr ia te 
soil/sludge altematives retained in the Phase II screening to 
enable detailed evaluation of site-wide remedial measures. 

3.6.2 Soil/Sludge 

In the ensuing discussion, alternatives for soi l /s ludge are 
addressed in groups rather than in numerical sequence so that 
tradeoffs among altematives employing simflar technologies can 
be evaluated. 

The No Action alternative (S/S-1) was retained according to 
USEPA guidance to provide a baseline against which other 
altematives could be evaluated. The Limited Action alternative, 
which provides minimal incremental protectiveness over that of 
S/S-1 at somewhat higher cost, was therefore eliminated in this 
screening. 
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Alternative S / S - 3 , incorpora t ing site con t a inmen t and 
dewater ing, is re ta ined for detai led eva lua t ion as a 
representative containment option. 

Alternative S /S -14 (dewatering, v a c u u m extract ion and 
containment) represents a higher degree of reduct ion in 
contaminant mobiUty than that afforded by S/S-3, but at a higher 
cost. Because of this cost-benefit tradeoff, this altemative was 
retained in addition to S /S-3 . Alternative S/S-15 provides a 
greater reduction in contaminant toxicity than its analog (S/S-
14). S/S-15 does so by incorporating contaminant extraction, 
along with vacuum extraction and containment; however, this 
altemative costs twice as much as S/S-14. Because of this cost-
benefit tradeoff. Alternative S/S-15 was also retained for the 
Phase III evaluation. Alternative S/S-16, which is equivalent to 
S/S-15 except that it incorporates sofl/sludge stabilization, was 
carried into the Phase III evaluation for the same reason. 

Altemative S/S-4 involves on-site incineration and was retained 
as was S/S-17 which is identical except tha t contaminant 
extract ion h a s been added to provide control of metal 
concentrations. S/S-16' was also retained because it provides 
the same level of protection as S/S-17 bu t utilizes an off-site 
incinerator which could be morejmplementable than a portable 
unit. Altemative S/S-13 was eliminated, due to implementation 
difficulties with meta l s and volatile emiss ion controls 
requirements . Alternative S/S-6 (in situ vitrification) was 
retained because it does not require excavation and on- or off-
site t ransport £md treatment of the soil/sludge. In addition, it 
utilizes an innovative technology. 

Off-site land disposal (S/S-7) was not considered suitable for 
further evaluation because of possible unacceptable r isks 
associated with off-site t ransport , the uncer ta in ty of TSD 
capacity for the volume of soil/sludge requiring disposal, and 
preclusion of off-site land disposal for sludge caused by the land 
ban and TSCA. 

Alternative S/S-5 (on-site stabilization) was retained despite 
possible impacts of the rubble content of the FOU on the 
stabilization process. Alternative S/S-9 (on-site contaminant 
extraction and stabilization) was also retained, although the 
contaminant extraction process has not been widely employed in 
full scale and would require additional treatability testing to 
verify its applicabflity to the site. 
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AltemaUve S/S-8, which emplo3rs in situ sofl stabilization and in-
situ soil flushing was eliminated from further consideration 
because of the likelihood that in situ methods would not be as 
effective or implementable at the SCP site as the corresponding 
on-site methods. Altematives S/S-10 (in situ sofl flushing), S/S-
11 (in situ soil flushing for PCB removal), were not considered 
further for the same reasons. 

In-situ methods may be hampered because of the 
nonhomogeneity in the First Operable Unit. However, S/S-12 is 
to be evaluated in Phase III. 

3.6.3 Tank Sludge 

The No Action alternative (T-7) for the tank sludge was retained 
to serve as a baseline against which other options could be 
evaluated, as recommended in the USEPA Guidance (USEPA 
Guidance 1988). 

Altemative T-1 (in situ vitrification) was retained for the tank 
sludge based on its potential for substantial destruction or 
mitigation of contaminant toxicity, mobility, and volume. This 
alternative would only be carried out in conjunction with 
Alternative S/S-6 for sofl/sludge. Alternative T-2 (in-tank 
stabilization) was also retained for fiarther evaluation in Phase III 
because of its expected ability to immobflize the contaminants in 
the tank sludge. This altemative could be implemented in 
conjunction with any of the containment options retained for 
soil/sludge. Altemative T-5 is similar to Alternative T-2 except 
that the stabilization option incorporated in T-2 is a more 
rigorous process that includes encapsulation, rather than the on-
site stabilization of T-5. In addition, T-2 caUs for on-site rather 
than off-site disposal, which is consistent with the SARA 
preference. Because the success of stabflizing the tank sludge 
has not been determined at present, the further step of 
encapsulating the stabilized tank contents (T-2) would likely 
provide greater protection of human health and the 
environment. On-site disposal (T-2) rather than off-site disposal 
(T-5) also reduces the risk of releases of tank sludge 
constituents during transport. Alternative T-3 (on-site 
incineration) or T-9 would be implemented with Altematives 
S/S-4 or S/S-17. respectively. Since these altematives for on-
site incineration will be carried through to the Phase III 
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screening. T-3 wiU also be carried into Phase III. Altemative T-
8 will also be considered because it entails off-site incineration, 
which can be incorporated with alternative S/S-16'. 

Alternative T-6, which involves off-site disposal, will not be 
considered further for reasons similar to those for which S/S-7 
was eliminated for soi l /s ludge in the Phase II screening. 
Altemative T-4. which includes on-site disposal, is preferable to 
T-6 u n d e r SARA, is of comparable cost, and provides 
protectiveness equivalent to that of T-6. Therefore Altemative 
T-4 is retained. 

3.6.4 Formulation of Site-Wide Alternatives 

Based on the information outiined in this section, the following 
alternatives will be retained for detailed evaluation: 

• Ground Water Altematives: GW-1, 6, and 7 

• Sofl/Sludge Alternatives: S /S-1 , 3, 4, 5, 6, 9. 14, 15, 16. 
16'. and 17 

• Tank Sludge Alternatives: T-1, 2. 3, 4, 7. 8. and 9 

FOU-A No Action 

FOU-B Slurry WaU, Dewater Unit and Treat, Tank 
Containment, Cap 

FOU-C Slurry Wall, Dewater Unit and Treat, Vacuum 
Extraction, Tank Containment, Cap 

FOU-D Slurry WaU, Dewater Unit and Treat, Vacuum 
Extraction, On-Site Stabilization, Tank Contairmient, 
Cap 

FOU-D' Slurry Wall, Dewater Unit and Treat, In Situ 
Stabflization. Tank Containment Cap 

FOU-E Slurry WaU. Dewater Unit and Treat, Vacuum 
Extraction, Contaminant Extraction of PCBs for 
Partial Site and Tank Sludge, Cap 

FOU-F Slurry Wall, Dewater Unit and Treat, Vacuum 
Extraction, Contaminant Extraction of PCBs for 
Partial Site and Tank Sludge, On-Site Stabilization, 
Cap 
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FOU-G Slurry WaU, Dewater Unit and Treat, Vacuum 
Extraction, Contaminant Extraction of Entire Site 
and Tank Sludge, On-Site Stabilization, Cap 

FOU-H Slurry WaU, Dewater Unit and Treat, In Situ 
Vitrification including Tank Sludge, Cover 

FOU-I Slurry Wall, Dewater Unit and Treat. Vacuum 
Extraction. On-Site Incineration including Tank 
Sludge, On-Site Stabilization, Cap 

FOU-J Slurry WaU, Dewater Unit and Treat. Vacuum 
Extraction. Contaminant Extraction for Metals of 
Entire Site including Tank sludge. On-Site 
Incineration. Cap 

FOU-K Slurry Wall. Dewater Unit and Treat. Vacuum 
Extraction, Contaminant Extraction for Metals of 
Entire Site including Tank Sludge, Off-Site 
Incineration of Entire FOU including Tank Sludge, 
Cap 

The relationship between medium-specific alternatives and the 
site-wide altematives generated from these altematives is shown 
in Table 3-16. 
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Figure 3-1 
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Figure 3-2 
Ground Water Treatment 
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Figure 3-3 
Ground Water Treatment 
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Figure 3-4 
Ground Water Treatment 
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Figure 3-5 
Ground Water Treatment 

Major Components for Alternative GW-7 
Critical Fluid Extraction 

Equalization 
Tank 

Primary Coagulant 

CO, 
Vapor 

Ground 
Water 

Concentrated Organics 
to Off-Site 

Incineration 

. Make Up 
CO, 

Compressor 

NOTES: 

® Thickened or dewatered sludge sent to a permitted TSD facility or 
incorporated in on-site soil/sludge remedy 

<Z) Air emissions controls may be required for all closed process tanks 

<3) Depending on results of treatability work, chemical precipitation unit 
process may be shifted to location after critical fluid extractor 

- ^ - Discharge 



Figure 3-6 
Ground Water Treatment 

Major Components for Alternative GW-8 
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Figure 3-7 
S/S - 2, Limited Action 
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Figure 3-8 
S/S - 3, Slurry Wall, Dewater Unit, Cap 
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/ Discharge \ 
\ water i 

Slurry Wall 
Installation 

Water 
Treatment 

i\ 

Ground Water 
Collection 

Off-Site 
Disposal of 

Solids 

i 
Containment 

Cap 

\ 
Monitor & Maintain 



Figure 3-9 
S/S - 4, Slurry Wall, Dewater Unit, Vacuum Extraction, 

On-Site Incineration, On-Site Stabilization, Cap 
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Figure 3-10 
S/S - 5, Slurry Wall, Dewater Unit, Vacuum 

Extraction, On-Site Stabilization, Cap 
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Figure 3-11 
S/S - 6, Slurry Wall, Dewater Unit, 

In Situ Vitrification, Cover 
Major Components for S/S - 6 
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Figure 3-12 
S/S - 7, Slurry Wall, Dewater Unit, Vacuum Extraction, 

Off-Site Land Disposal 
Major Components for S/S - 7 
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Figure 3-13 
S/S - 8, Slurry Wall, Dewater Unit, In Situ Soil Flushing, 

In Situ Stabilization, Cap 
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Figure 3-14 

S/S - 9, Slurry Wall, Dewater Unit, Vacuum Extraction, 
Contaminant Extraction, On-Site Stabilization, Cap 
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Figure 3-15 
S/S -10, Slurry Wall, Dewater Unit, In Situ Soil Flushing, Cap 
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Figure 3-16 
S/S-11, Slurry Wall, Dewater Unit, In Situ Soil Flushing 

of Partial Site, Cap 
Major Components for S/S -11 
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Figure 3-17 
S/S -12, Slurry Wall, Dewater Unit, In Situ Stabilization, Cap 
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Figure 3-19 
S/S -14, Slurry Wall, Dewater Unit, Vacuum Extraction, Cap 

Major Components for S/S -14 
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Fig. 3-20 

15, Slurry Wall, Dewater Unit, Vacuum Extraction, 
Contaminant Extraction of Partial Site, Cap 
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Figure 3-21 
S/S -16, Slurry Wall, Dewater Unit, Vacuum Extraction, 

Contaminant Extraction of Partial Site, 
On-Site Stabilization, Cap 
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Figure 3-21 a 
S/S -16', Slurry Wall, Dewater Unit, Vacuum Extraction, Contaminant 

Extraction for Metals, Off-Site Incineration, Cap 
Major Components for S/S -16' 
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Figure 3-22 
S/S -17, Slurry Wall, Dewater Unit, Vacuum Extraction, 

Contaminant Extraction for Metals, On-Site Incineration, Cap 
Major Components for S/S -17 
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Figure 3-23 
T-1, In Situ Vitrification 
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Figure 3-24 
T-2, In-Tank Stabilization, On-Site Disposal 

Major Components for T-2 
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Fig. 3-25 
T-3, On-Site Incineration 

Major Components for T-3 
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Fig. 3-26 
T-4, Contaminant Extraction, On-Site Stabilization, 

On-Site Disposal 
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Fig. 3-27 
T-5, On-Site Stabilization, Off-Site Disposal 
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Figure 3-28 
T-6, Contaminant Extraction, On-Site Stabilization, 

Off-Site Disposal 
Major Components for T-6 
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Fig. 3-29 
T-8, Contaminant Extraction, Off-Site Incineration 
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Fig. 3-30 
Contaminant Extraction, On-Site Incineration 
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TABLE 3-1 

Steam Stripping Treatability 
Preliminary Test Results aib,c 

(all concentrations in ppb) 

VolatilP,^ 

Methylene Chloride 
Acetone 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
Trichloroethene 
Tetrachloroethene 
Toluene 

Semi-Volatiles 

Phenol 
bis (2-Chloroethyl) Ether 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2,4-Dlmelhylphenol 
Benzoic Acid 
2,4-Dichlorophenol 
Naphthalene 
Dimethyl Phthalate 
Di-n-butyl Phthalate 
bis (2-Ethylhexyl) Phthalate 

Pestlddes/PCBs 

PCB-1232 (e) 
PCB-1254 

Influent 

29,000 
90,000 

130,000 
160.000 
720,000 
46,000 

<25,000 
32.000 

5,000 
18,000 

1,000 
300 
400 

2,800 
46,000 

1,800 
700 

3,200 
200 
200 
400 
300 

2,600 

2,600 
130 

Run 1 
Ef f luent 

<25, 
290 
<25 
<25 

60 
58 
30 
34 

3,800 
<40 
880 
<40 
260 

2,600 
70 

100 
200 

3,100 
220 
<40 
<40 
<40 
800 

<120 
<30 

Percent 

R9mOY?l 

>gg.9i 
99.68 

>99.98 
>99.98 

99.99 
• 99.87 

99.76 
99.89 

24.00 
>99.78 

12.00 
>86.67 

35.00 
7.14 

99.85 
94.44 
71.43 

3.13 
-

>80.00 
>90.00 
>86.67 

69.23 

>95.38 
>76.92 

Run 2 
Effluent 

<50 
200 
<50 
<50 

<100 
<50 
<50 
<50 

3.600 
<40 
880 
<40 
280 

2,700 
60 

190 
280 

4,000 (d) 
180 
<40 
<40 
<40 

2,200 

<120 
<40 

Percent 
Removal 

>99.83 
99.78 

>99.96 
>99.97 
>99.99 
>99.89 

99.80 
>99.84 

28.00 
>99.78 

12.00 
>86.67 

30.00 
3.57 

99.87 
89.44 
60.00 

-
10.00 

>80.00 
>90.00 

86.67 • 
15.38 

>95.38 
>69.23 

3 These data have not undergone final analytical QA review. 

^ Testing performed by APV/Crepaco. 

<̂  Test conditions given in Appendix C. 

d Apparent increase not considered process-related. 

^ Refer to Section 3.1.2.1.1 for a discussion addressing PCB-1232. 
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TABLE 3-2 

Treatability Test Results a.b.c 

Compound, 

Volatilfi«5 

Methylene Chloride 
Acetone 
Chloroform 
1,2-Dichloroethane 
2-Butanone 
Trichloroethene 
Toluene 

Semivolatiles. 

Phenol 
Bis (2-Chloroethyl) Ether 
2-Chlorophenol 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Nitrobenzene 
isophorone 
2,4-Dimethylphenol 
Dimethyl Phthalate 
Diethyl Phthalate 
Di-n-Butyl Phthalate 
Butyl Benzyl Phthalate 
Bis (2-Ethylhexyl) Phthalate 

Pesticides/PCBs 

Methoxychlor 
PCB-1242 
PCB-1254 

UV/Peroxidation 
(all values in 

Infjuenld 

32,000 
90,000 

150,000 
160,000 
730,000 

44,000 
31,000 

1,600 
1,000 
<200 
1.000 
<200 
300 

1,900 
22,000 

1,700 
800 
200 

<200 
<200 
<200 
<200 

<2.5 
480 
48 

ppb) 

Effluent 

15,000 
61,000 
58,000 
77,000 

420,000 
<12,000 
<12.000 

1,000 
190 

10 
260 

30 
260 

1.000 
16,000 

1,000 
30 

130 
30 
30 
10 
80 

8.5 
<130 

<50 

Percent 
Removal 

53.13 
32.22 
61.33 
51.88 
42.47 

>72.73 
>61.29 

37.50 
81.00 

<95.00 
74.00 

<85.00 
13.33 
47.37 
27.27 
41.18 
96.25 
35.00 

<85.00 
<85.00 
<95.00 
<60.00 

-
>72.92 

-

3 These data have not undergone final analytical QA review, 
b Testing performed by Peroxidation Systems, Inc. 
c Test conditions given in Appendix C. 
d Pretreated for suspended solids removal. 
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TABLE 3-3 

Results of UV/PeroxIdatlon Trials 
On Other Waste Streams 

Comoound 

Acetone 

^ 

Isophorone 

2-Butanone 

Trichloroethene 

Tetrachloroethene 

Toluene 

Phenol 

2,4-Oimethylphenoi 

Benzene 

Chlorobenzene 

Ethylbenzene 

2,4-Dichloiuphenol 

Benzoic Acid 

bis (2-Ethylhexyl) 
phthalate 

In f luent 
Concentrat ion 

(nam 

190 
1,204 

368 
1.940 

190 

5,200 

35 
265 
417 

95 
310 

3,320 
254 
636 

3,500 
180 

100.000 

20 

404 

6.850 

1.160 
500 

380 

770 
192 

650 

255 

Ef f luen t 
Concentrat ion 

(uam 

<10 
130 

<5 
<0.2 

<2 

<20 

<0.1 
<1 
<0.1 

<0.1 
<0.1 

<0.2 
<1 
<1 

<10 
<1 

<50 

<1 

<0.2 
<0.2 

<0.2 
<0.2 

<0.2 

<20 
<5 

<20 

<20 

Total Organics 
In Waste Tested 

fua/n 

22.000 
3.000 
6.500 

160.000 

10.000 

10.500 

8,000 
500 

12,000 

250 
410 

7,500 
1.930 

13,800 

6,100 
3,100 

100.000 

90,000 

8.500 
138.000 

8.500 
1.500 

8,500 

3,700 
900 

5,600 

2,000 

Oxidat ion 
Rate fmln-1l 

0.22 
0.23 
0.72 
0.61 

0.90 

1.11 

3.52 
5.70 
2.78 

3.05 
3.52 

1.98 
5.54 
4.03 

0.92 
1.04 
7.60 

0.50 

1.66 
1.11 

1.87 
4.26 

1.57 

1.00 
1.95 

1.73 

1.15 

Data 
Type 

Test 
Test 
Field 
Field • 

Field 

Test 

Field 
Field 
Field 

Field 
Field 

Field 
Field 
Field 

Test 
Test 
Test 

Field 

Field 
Field 

Field 
Test 

Field 

Field 
Test 

Test 

Test 

Source: PSI, Inc. 
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TABLE 3-4 

Critical Fluid Extraction 
Preliminary Test Results ^>b>c 

(all concentrations In ppb) 

VQlatiles 

Methylene Chloride 
Acetone 
trans -1,2-Dichloroethene 
Chloroform 
1,2-Dlchloroethane 
2-Butanone 
1,1,1-Trichloroethane 
Trichloroethene 
4-Methyl-2-Pentanone 
Tetrachloroethene 
Toluene 

Semi-Volatiles 

Phenol 
bis (2-Chloroethyl) Ether 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Nitrobenzene 
Isophorone 
2.4-Dimethylphenol 
Benzoic Acid 
2,4-Dichlorophenol 
Naphthalene 
Dimethyl Phthalate 
Di-n-butyl Phthalate 
bis (2-Ethylhexyl) Phthalate 

Pestlcldes/PCBs 

PCB-1242 
PCB-1254 

Inf luent 

35.000 
82.000 
17.000 

180.000 
180.000 
520,000 
22.000 
77,000 
39,000 
20,000 
44,000 

4.000 
800 

1.000 
600 
400 

3,100 
52,000 

2.900 
900 

<1,000 
<200 
400 
400 
400 

4.800 

3.100 
400 

Effluent 

<5 
220 

<5 
<5 
<5 

200 
<5 
<5 

<10 
<5 
<5 

210 
<20 

20 
<20 
<20 
<20 
<20 
<20 
<20 
900 
<20 
<20 
<20 
<20 
150 

150 
<100 

Percent 
Removal 

>99.99 
99.73 

>99.97 
>99.99 
>99.99 

99.96 
>99.98 
>99.99 
>99.97 
>99.98 
>99.99 

94.75 
>97.50 

98.00 
>96.67 
>95.00 
>99.35 
>99.96 
>99.31 
>97.78 
>10.00 

90.00 
>95.00 
>95.00 
>95.00 

96.88 

95.16 
>75.00 

3 These data have not undergone final analytical QA review. 

^ Testing performed by CF Systems. Inc. 

c Test conditions given in Appendix C. 
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Table 3-5 

Breakthrough Profile 

Connponent 

Methylene Chloride 
Vinyl Chloride 
1,2-dichloroethane 
Nitrobenzene 
Phenol 
1,2-dichlorobenzene 
Chlorobenzene 
Tetrachloroethene 

Simulated Davs 

3.3 
5.8 
5.8 

12.7 
13.5 
15.6 

>37.5 
>37.5 

Simulated 
1,000 Gal Treated 

119 
207 
207 
457 
486 
560 

>1,353 
>1,353 

Carbon 
Dosage 
Lbsn.OOOGal 

84 
48 
48 
22 
21 
18 
<7.4 
<7.4 
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TABLE 3-6 

Activated Carbon Treatability 
Preliminary ACT Test Conditions a.b,c 

(all values in ppb) 

Volatiles 

Methylene Chloride 
Acetone 
Chloroform 
1.2-Dichloroethane 
2-Butanone 
Trichloroethene 
Tetrachloroethene 
Toluene 
Trans-1,2-dichloroethene 
1,1,1-trichloroethane 
4-Methyl-2-pentanone 
Xylenes 

Semi-Volatiles, 

Phenol 
4-Methylphenol 
Nitrobenzene 
Isophorone 

Pesticides/PCBs 

PCB-1242 
PCB-1254 

Raw w^ter 

50,000 
130,000 
220,000 
180,000 
920,000 

63,000 
12,000 
48,000 
22,000 
18,000 
60,000 
10,000 

4,000 
2,000 

38,000 
2,000 

780 
100 

Influent Water 
(following pretreatment) 

18,000 
70,000 
98.000 

120,000 
590.000 

14,000 
<5,000 
10,000 
8,000 
7,000 

30.000 
<5,000 

6,000 (d) 
4,000 (d) 

42,000 (d) 
3,000 (d) 

<25 
<10 

3 These data have not undergone final analytical QA review. 

b Testing performed by Calgon Carbon Corporation. 

c Test conditions given in Appendix C. 

d Apparent increase not considered process-related. 
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TABLE 3-7 

Biological Treatment Performance 
Literature Results 

Compound 

bis(2-ethylhexyl)phthalate 

Influent 
Concentration 

m^/l 

0.26 

0.35 

0.561 

Effluent 
Concentration 

mq/l 

0.06 

s0.05 

<0.002 

Percent 
Removal 

76.9 

285.7 

>99.6 

Comments 

din-butyl phthalate 

butyl benzyl phthalate 

10 

00544 

10 

0.129 

ND 

<0.0027 

ND 

<0.002 

^100 

>95.0 

^100 

>98.4 

activated sludge; latx)ratory scale, 
single pollutant 

activated sludge: laboratory scale with 
multiple pollutants 

PACT. 2.270 mg/l PAC. 2.3 da HRT, 
5.8daSRT 

activated sludge 7-day static screening 
test: latx)ratory scale 

pilot-scale activated sludge 

activated sludge 7-day static screening 
test: laboratory scale 

PACT. 2.270 mg/l PAC. 2.3 da HRT. 
5.8 da SRI 

cs> 

ro 
C J 

diethyl phthalate 

dimethyl phthalate 

nilrobenzene 

10 

0.088 

10 

0.332 

5 
10 

ND 

<0.001 

ND 

<0.001 

ND 
ND 

^100 

>98.9 

5100 

>99.7 

<100 
<100 

activated sludge 7-day static screening 
test: laboratory scale 

PACT. 2.270 mg/l PAC. 2.3 da HRT. 
5.8 da SRT 

activated sludge 7-day static screening 
test: laboratory scale 

PACT, 2.270 mg/l PAC, 2.3 da HRT. 
5.8 da SRT 

acclimated activated seed from domesti 
wastewater, 7-day sialic screening 

Reference 

Kincannon, et al. 1982 

Kincannon, et al. 1982 

Dietrich, et al. 1988 

Tabak.etal. 1981 

Petrasek. et al. 1983 

Tabak.etal. 1981 

Dietrich, et al. 1988 

Tabak.etal. 1981 

Dietrich, et al. 1988 

Tabak.etal. 1981 

Dietrich, et al. 1988 

Tabak.etal. 1981 



TABLE 3-7 (continued) 

Compound 

nitrobenzene 

toluene 

1,2-dichlorobenzene 

cr:> 

cn 
^v5 

naphthalene 

Influent 
Concentration 

mg/ l 

100 

37.5 

Effluent 
Concentration 

mg/ l 

2.2-24 

24.8 

Percent 

97.8-76 

33.9 

Comments 

0.00165 gpm, complete-mix activated 
sludge. 8-hr HRT 

activated sludge: laboratory scale with 
multiple polhJtants 

Reference 

Stover and Kincannon, 
1982 
Kincannon, et al. 1982 

59 

12.2 

6.9 

50.01 

35 

16.8 

2.73 

83 

0.455 

50.010 

<0.001 

50.05 

98.7 

^9.94 

>99.96 

299.94 

0.012 

1.92 
0.43 
0.03 

0.11-0.335 
0.155-0.43 

<0.005 

94.3-82.5 
64.0-0 

>83.3 

<0.10 

299.98 0.00159 gpm complete-mix activated 
sludge: 8.3 hr HRT: stripping and 
sorption accounted for 5.1 and 
0.02% of overall removal, respectively. 

laboratory-scale activated sludge -
priority pollutant mix 

activated sludge, laboraloiy scale, with 
multiple pollutants: stripping 
accounted for 6.2% removal 

PACT. 2.270 mg/l PAC. 2.3 da HRT 
5.8 da SRT 

activated sludge; latx>ratory scale with 
a single pollutant; 21.7% removal due 
to stripping 

99.9 activated sludge in a priority pollutant 
mixture with synthetic substrate, 
laboratory scale 

activated sludge, pilot-scale, CMAS 
activated sludge, pitot-scale, CMAS 

PACT. 850 mg/l PAC, 3.8 da HRT. 
20 da SRT 

298.5 activated sludge; laboratory scale, 
single pollutant 

Kincannon, et al. 1982 

Cain, etal. 1983 

Kincannon, et al. 1982 

Dietrich, et al. 1988 

Kincannon. et al. 1982 

Cain. etal. 1983 

Stover, etal. 1985 
Stover, etal. 1985 
Dietrich, et al. 1988 

Kincannon. et al. 1982 



TABLE 3-7 (continued) 

Compound 

naphthalene 

Influent 
Concentration 

mo/ l 

2.3 

12.8 

0.191 

Effluent 
Concentration 

moZJ 

50.05 

0.064 

<0.001 

Percent 
Removal 

297.8 

99.5 

>99.5 

Comments 

phenol 

2-meihylphenol 

2,4-dimethylphenol 
o 
o 
^chlorophenol 

(^-dichlorophenol 

0.99 
123 

173 

1.034 

0.005-1.34 • 

15.7 

2.4 

500 

10 

10 

75 

50.01 
1.5 

50.01 

0.043 

ND-1.216 

0.047 

<0.002 

10 

ND 

ND 

11.63-3.6 

298.99 
98.8 

299.99 

95.8 

<100-9.2 

99.92 

98 

5100 

<100 

84.5-95.2 

activated sludge; laboratory scale with 
multiple pollutants 

activated sludge in a priority pollutant 
mixture with synthetic substrate, 
latxjratory scale 

PACT, 2,270 mg/l PAC, 2.3 da HRT 
5.8 da SRT 

activated sludge, 24-hr HRT (pibt-scaie) 
2-stage full-scale activated sludge: 
Q=:259-380 gpm 

0.00159 gpm. complete-mix activated 
sludge; 8.3 hr HRT 

0.0528 gpm activated sludge:48-hr HRT 

0.49-0.96/hr complete-mix activated 
sludge 
activated sludge; laboratory scale; 
priority pollutant mix 

PACT. 2.270 mg/l PAC. 2.3 da HRT 
5.8 da SRT 

acclimated seed. 48-hr incubation 

acclimated activated sludge; 7-day static 
screening test; laboratory scale 

acclimation, laboratory scale 

activated sludge with mean cell residence 
time of 2 - 6 days; laboratory scale 

Reference 

Kincannon. et al. 1982 

Cain, etal. 1983 

Dietrich, et al. 1988 

Stover, etal. 1984 
Housden, 1981 

Kincannon, et al. 1982 

Kincannon and Esfandi 
1981 
Shahalam, 1984 

Cain, etal. 1983 

Dietrich, et al. 1988 

Verscheuren, 1983 

Tat)ak, et al. 

Tabak, et al. 

Cain, etal. 1983 



TABLE 3-7 (continued) 

Comoound 

2,4-dichlorophenol 

bis(2-chk)roethyl)ether 

isophorone 

methylene chloride 

Influent 
Concentration 

mg / l 

10 

5 

10 

15.4 

10 

1.49 

160 

Effluent 
Concentration 

ma/ I 

ND 

ND 

ND 

0.031 

ND 

0.037 

0 51-0.86 

Percent 
BfimoUAl 

5100 

5100 

5100 

99.8 

5100 

97.5 

99.7-99.5 

Comments 

acclimated activated sludge; 7-day static 
screening lest; laboratory scale 

acclimated activated sludge; 7-day static 
screening test; laboratory scale 

acclimated activated sludge; 7-day static 
screening test: laboratory scale 

activated sludge in a priority pollutant 
mixture with synthetic substrate; 
laboratory scale 

activated sludge. 7-day static screening 
test; laboratory scale 

PACT. 2.270 mgfl PAC. 2.3 da HRT 
5.6 da SRT 

0.00165 gpm, complete-mix activated 
sludge, 8-hr HRT; 5% removal 

Reference 

Tabak, etal. 1981 

Tabak. etal. 1981 

Tabak.etal. 1981 

Cain, etal. 1983 

Tabak.etal. 1981 

Dietrich, et al. 1988 

Stover and Kincannon 
1982 

10 

ND 

ND 

5100 

5100 

attributed to stripping 
accfimated seed from domestic waste 

waste - 7-day static screening test; 
6-25% of overall removal attributed 
to volatilization at 25°C 

acclimated seed from domestic waste 
waste - 7-day static screening test; 
6-25% of overall removal attributed 
to volatilization at 25°C 

Tabak. etal. 1981 

Tabak, etal. 1981 

en 



TABLE 3-7 (continued) 

Compound 

methylene chloride 

chloroform 

Influent 
Concentration 

msUl 

56 

0.084 

trans-1,2-dichloroethene 

o 
o 
ro 
CO 
l^dichloroelhane 

35 

14 

1.47 

10 

63 

Effluent 
Concentration 

ma/ I 

0.050 

<0.02 

0.2 

0.105 

<0.001 

0.7 

0.25 

1.1 

Percent 
Removal 

99.9 

>76.2 

99.4 

99.25 

>99.93 

93 

95 

98.25 

Comments 

activated sludge, laboratory scale with 
multiple pollutants: 2% removal due 
to stripping 

PACT, 850 mg/l PAC. 3.8 da HRT 
20 da SRT 

0.00159 gpm complete-mix activated 
sludge: 8.3 hr HRT; stripping and 
sorption accounted for 19.0 and 
1.19% of overall removal, respectively. 

activated sludge, laboratory scale with 
multiple pollutants; 15 and 1.36% 
removal due to stripping and sorption, 
respectively 

PACT. 2,270 mg/l PAC. 2.3 da HRT, 
5.8 da SRT 

accfimated activated sludge 7-day static 
screening test; laboratory scale, 
26-33% of removal attributed to 
volatilization 

acclimated activated sludge 7-day static 
screening test; laboratory scale, 
26-33% of removal attributed to 
volatilization 

activated sludge, laboratory scale with 
multiple pollutants; 75% removal due 
to stripping 

Reference 

Kincannon, et al. 1982 

Dietrich, et al. 1988 

Kincannon, et al. 1982 

Kincannon, et al. 1982 

Dietrich, et al. 1988 

Tabak, etal. 1981 

Tabak, etal. 1981 

Kincannon, et al. 1982 



TABLE 3-7 (continued) 

Compound 

1,2-dichloroethane 

1,1.1-trichloroethane 

trichloroethene 

cr> 
ro 
CO 
cr> 

Influent 
Concentration 

mflZJ 

258 

0.21 

10 

4.97 

65.5 

95 

10 

0.326 

Effluent 
Concentration 

maZJ 

3.87 

<0.001 

2.5 

<0.001 

0.01 

0.210 

1.6 

<0.001 

Percent 

98.5 

>99.5 

75 

>99.98 

99.98 

99.78 

84 

>99.69 

Comments 

activated sludge with a mean cell 
residence time of 2 - 6 days; 
laboratory scale 

PACT. 2.270 mg/l PAC. 2.3 da HRT, 
5.8 da SRT 

activated sludge 7-day static screening 
flask; removal inaeases with 
acdimalion; laboratory scale 

PACT. 2.270 mg/l PAC. 2.3 da HRT. 
5.8 da SRT 

activated sludge, laboratory scale with 
multiple pollutants: 69.7% removal 
due to stripping 

activated sludge, laboratory scale with 
multiple pollulants; 65.1 and 0.83% 
removal due to stripping and sorption 

acclimated activated sludge: 7-day static 
screening test: laboratory scale, 
removal increases with accimation, 
22-29% removal attributed to 
volatilization 

PACT. 2.270 mg/l PAC, 2.3 da HRT, 
5.8 da SRT 

Reference 

Cain, etal. 1983 

Dietrich, et al. 1988 

Tabak.etal. 1981 

Dietrich, et al. 1988 

Kincannon, et al. 1982 

Kincannon, et al. 1982 

Tabak. etal. 1981 

Dietrich, et al. 1988 



TABLE 3-7 (continued) 

Compound 

tetrachloroethene 

Influent 
Concentration 

mg/ l 

10 

0.304 

0.136 

52 

Effluent 
Concentration 

ma/ I 

1.6 

<0.001 

<0.01 

2 

Percent 

84 

>99.7 

>92.6 

96.1 

Comments 

acclimated activated sludge; 7-day static 
screening test; .removal increases 
with acclimation, laboratory scale; 
16-23% of removal attributed to 
volatilization 

PACT. 2.270 mg/l PAC. 2.3 da HRT, 
5.8 da SRT 

PACT. 850 mg/l PAC. 3.8 da HRT, 
20 da SRT 
activated sludge with the 
presence of nitrobenzene and 
2,4-dichlorophenol 

Reference 

Tabak, etal. 1981 

Dietrich, et al. 1988 

Dietrich, et al. 1988 

Stover and Kincannon 
1982 

2-butanone 

acetone 

266 

0.233 

<1 

<0.02 

99.6 PACT. 1.140 mg/l PAC. 4.2 da HRT, 
19.3 da SRT 

>91.4 PACT, 850 mg/l PAC, 3.8 da HRT. 
20 da SRT 

Dietrich, et al. 1988 

Dietrich, et al. 1988 

CD 

ro 
CO 
CO 

ro 



TABLE 3-8 

Metals Removal 
SCP Ground Water Treatability Studies ^'^.d 

(all values In ppb) 

Mfilala 

Chromium 
Copper 
Mercury 
Nickel 
Zinc 
Arsenic 

Raw 
WalAC 

260 
220 

1.3 
60 

220 
50 

Coagulated 
Influent 
Wat9r»» 

30 
<20 

1.2 
60 
40 
10 

Percent 
Rffmoval 

88.46 
>90.9t 

7.69 
0 

81.82 
80 

ACT 
Eff luent 
N9. 1 

<10 
<20 

0.6 
40 

<20 
20 

Percent 
Rfmoval 

>96.15' 
>90.91 
53.85 
33.33 

>90.91 
60 

ACT 
Eff luent 
N9. 2 

20 
<20 

0.5 
60 

<20 
10 

Percent 
R9m9Y?ll 

92.31' 
>90.91 

61.54 
0 

>90.91 
80 

* Efficiency compared to raw water, not coagulated influent water. 

MsiaU 

Chromium 
Copper 
Mercury 
Zinc 
Arsenic 

Raw 
Water 
Unfi l tered 

270 
500 

3.2 
400 

70 

Treated 
Water 
Unfilt9r9d<^ 

90 
100 

3.2 
200 
<S0 

Unfi l tered 
Percent 
Rfmoval 

66.67 
80 

0 
50 
28.57 

Raw 
Water 
Filtered 

230 
300 

2 
300 

60 

Treated 
Water 
FllteredC 

100 
100 
<2 

100 
50 

Filtered 
Percent 

Removal 

56.52 
66.67 

0 
66.67 
16.67 

3 These data have not undergone final analytical QA review. 

' ' Treatment performed by Calgon Carison Corporation. 

° Treatment performed by Peroxidation Systems, Inc. 

^ Test conditions given in Appendix C. 
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Table 3-9 
Discharge Criteria for Ground-WaterDischarge 

to Peach Island Creek or the BCUA POTW 

Maximum Values for 
Protection of Saltwater 

Chemical Aquatic Life iu^/\ 

Acenaphthene 
Acrolein 
Acrylonitrile 
Aldrin-Dieldrin 

Aldrin 
Dieldrin 

Antimony 
Arsenic 
Arsenic (trivalent inorganic) 

Asbestos 
Benzene 
Benzidine 
Beryllium 
Cadmium 
Carbon Tetrachloride 
Chlordane 
Chlorinated Benzenes 

Monochlorebenzene 
Trichlorobenzene 
Tetrachlorobenzene (1,2,4,5) 
Pentachlorobenzene 
Hexachlorobenzene 

Chlorinated Ethanes 

Chloroethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1.1 -Trichloroethane 
1,1,2-Trichloroethane 
1,1,1.2-Tetrachloroethane 
1,1,2.2-Tetrachloroethane 

Pentachloroethane 
Hexachloroethane 

Chlorinated Naphthalenes 

710 
55 

- -

- -

1.3 
0.0019* 

- -

- -

508 
- -

5,100 
- -

- -

4.5* 
50.000 

0.0040* 
129 

- - ' 

— 

113.000 
31.200 

9.020 
281 
940 

7.5 

BCUA 
Pretreatment 

Standards fppb) 
— 

- -

- -

- -

- -

- -

100 
— 

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -
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Table 3-9 (cont'd) 
Discharge Criteria for Ground WaterDischarge 

to Peach Island Creek or the BCUA POTW 

Chemical 
Chlorinated Phenols 

3- Chlorophenol 
4-Chlorophenol 
2,3-Dichlorophenol 
2,5-Dichlorophenol 
2,6-Dichlorophenol 
3,4- Dichlorophenol 
2.4.5-Tri chlorophenol 
2,4,6-Trichlorophenol 
2,3,5.6-Tetrachlorophenol 
2-Methyl-4-chlorophenol 
3-Methyl-4-chlorophenol 

Chloroethyl Ethers 
Bis (chloroethyl) ether 
Bis (2-chloroethyl) ether 
Bis (2-chloroisopropyl) ether 

Chloroform 
2-Chlorophenol 
Chromium 

Trivalent 
Hexavalent 
Total 

Copper 
Cyanide (free CN) 
DDT and Metabolites 

DDT 
TDE 
DDE 

Dichlorobenzenes 

Dichlorobenzidines 

Dichloroethylenes 
1.1 -Dichloroethylene 
1,2-Dichloroethylene 

2.4-Dichlorophenol 

Maximum Values for 
Protection of Saltwater 

Aquatic Life (ug/1) 

29 .700 

440 

238.000 

10.300 
18* 

4.0* 
30 

0.0010* 
3.6* 

14 

1.970 

224,000 

BCUA 
Pretreatment 

Standards (ppb) 

630 
760 
2,200 
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Table 3-9 (cont'd) 
Discharge Criteria for Ground Water Discharge 

to Peach Island Creek or the BCUA POTW 

Maximum Values for 
Protection of Saltwater 

Aquatic Life (ug/l) 

3 ,040 
790 

Chemical 

Dichloropropanes 
Dichloropropenes 
2.4-Dimethylphenol 
2,4-Dinitrotoluene 
1,2-Diphenylhydrazine 
Endosulfan 
Endrin 
Ethylbenzene 
Fluoranthene 
Haloethers 
Halomethanes 

Bromomethane 
Chloromethane 
Dichloromethane 
Bromodichloromethane 
Tribromomethane 
Dichlorodifluoromethane 
Trlchlorofluoromethane 
Tetrachloromethane 
(see carbon tetrachloride) 
Mixtures of halomethanes 

Heptachlor 
Hexachlorobutadiene 
Hexachlorocyclohexane (HCH. BHC) 

Lindane (gamma-HCH) 
HCH (mixture of isomers) 
alpha-HCH 
beta-HCH 
tech-HCH 
delta-HCH 
epsilon-HCH 

Hexachlorocyclopentadiene 

Isophorone 

Lead 

590 

0.0087* 

0.0023* 
430 

16 

6.400 

0.0036* 
32 

0.16 
0.34 

7.0 
12,900 

25 

BCUA 
Pretreatment 

Standards fppb) 
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Table 3-9 (cont'd) 
Discharge Criteria for Ground Water Discharge 

Chemical 
Mercury 
Naphthalene 
Nickel 
Nitrobenzene 
Nitrophenols 

Mononitrophenol 
Dinitrophenol 
Trinitrophenol 
2,4-Dinitro-o-cresol 

Nitrosamines 

N-Nitrosodimethylamine 
N-Nitrosodlethylamine 
N-Nitrosodi-n-butylamine 
N-Nitrosodlphenylamine 
N-Nitrosopyrrolidine 

Pentachlorophenol 
Phenol 
Phthalate Esters 

Dimethyl Phthalate 
Diethyl Phthalate 
Dibutyl Phthalate 
Di-2-ethylhexyl Phthalate 

Polychlorlnated Biphenyls (PCBs) 
Polynuclear Aromatic Hydrocarbons 
(PAHs) 
Selenium 

Selenite (inorganic) 
Selenate (inorganic) 

Silver 

Tetrachloroethylene 

Thallium 

Toluene 

Toxaphene 

Trichloroethylene 

ana-ureeK- or ine DUUA K 

Maximum Values for 
Protection of Saltwater 

Aquatic Life (ug/1) 
0.025* 
2.350 

7 .1* 
6.680 
4 .850 

U 1 w 

BCUA 
Pretreatment 

Standards (ppb) 
200 
__ 

680 
— 

— 

3,300,000 

3 4 
5,800 
2,944 

0.030* 
300 

54* 

2.3 

450 

2.130 

5.000 

0.070 

2.000 

50,000 

600 

002367 
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Table 3-9 (cont'd) 
Discharge Criteria for Ground Water Discharge 

to Peach Island Creek or theBCUAPOTW— 

Chemical 
Vinyl Chloride 
Zinc 
BOD (mg/l) 
Suspended Solids (mg/l) 
pH 
Odor 

Color, Pt-Co units 

Maximum Values for 
Protection of Saltwater 

Aquatic Life (ug/1) 

BCUA 
Pretreatment 

Standards (ppbl 

58* 2,600 
350** 

350 
5.5 to 9.5 

— Strong, offensive 
odor prohibited 

<500 

* 24-hour average 
** User surcharges instituted above this limit. 
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TABLE 3-10 

Metals Precipitation Performance 
Literature Results 

CS 
O 
fV3 
SAS) 

CD 

Compound 

Arsenic 

Chromium 

Copper 

Mercury 

Influent 
Concentration 

m^/l 

0.5 
3.0 

0.35 
0.039 
0.039 
0.039 

0.7 

100 

0.0516 

93 
10 

0.7 

0.05 

0.05 

Effluent 
Concentration 

ma/I 

0.025 
0.060 

0.35 
0.007-0.002 
0.002-0.001 
0.002-0.001 

0.252-0.0168 

0.12-10.0 

0.0036-0.0005 

<0.1 
<0.1 

0.022 

-

• » 

Percent 
R«mOYill 

95 
98 

0 
82.0-94.9 
94.9-97.4 
94.9-97.4 

64-97.6 

99.88-90 

93.0-99.0 

99.9 
99 

96.9 

25-47 

30-97 

Comments 

lime precipitation of arsenic (III) pH 12 
ferric chloride precipitation of arsenic 

(lll)pH9 
Alum precipitation of arsenic (ill) pH 7 
lime coagulation 
lime/polymer coagulation. 
lime/ferric hydroxide coagulation 

alum precipitation of chromium (III) and 
chromium (IV): fiUA scale study 
Bench-scale test using lime 

on chromium(lll) 
Chromium precipitation with lime and 

polymer 

iimeatpH9.5 
in wastewater, sodium hydroxide, 

pH 10.5 
Alum, pH 6.4 

alum precipitation at pH 6-10 

ferric sulfate predpitation at pH 6-10 

Reference 

Patterson. 1985 
Patterson, 1985 

Patterson. 1985 
Chen, etal, 1984 
Chen, et al. 1984 
Chen, et al. 1984 

Hannah, et al. 1977-

Chen. et al. 1984 

Patterson. 1985 
Patterson. 1985 

Patterson. 1985 

Logsdon and Symons. 
1973 
Logsdon and Symons, 
1973 

Nickel 0.9 0.675 25 municipal wastewater treatment via 
alum coagulation 

Hannah, etal. 1977 



TABLE 3-10 (continued) 

Compound 

Nickel 

Zinc 

Influent 
Concentration 

mq/l 

2.232 
2.232 

2.232 

2.8 
290 

3.665 

3.665 

3.665 

100 

100 

Effluent 
Concentration 

mg/l 

0.893-0.112 
0.268-0.045 

0.201-0.022 

1.2 
3.3 
0.550-0.037 

0.073-0.037 

0.037 

0.07-1.2 

0.60->50 

Percent 
fifimfiixal 

60.0-95.0 
88-98.0 

91.0-99.0 

57 1 
98.9 
85.0-99.0 

98.0-99.0 

99.0 

99.9-988 

99.4-<50 

Comments 

wastewater, lime precipitation 
wastewater; lime precipitation with 
polymer addition 
wastewater; precipitation using Gme/ 

ferric hydroxide coagulation 

lime clarification treatment at pH 10 
fime clarification treatment at pH 10 
Ime, lime/polymer and lime/ferric 

hydroxide coagulation 
Kme, ime/polymer and lime/ferric 

hydroxide coagulation 
Ime. Bme/polymer and lime/ierric 

hydroxide coagulation 
sodium sulfide al 1.1 and 1.5 

times the stoichiometric dose 
sodum sulfide at 1.1 and 1.5 

times the stoichiometric dose 

Referonce 

Chen. etal. 1984 
Chen, etal. 1984 

Chen, et al. 1984 

Patterson. 1985 
Patterson. 1985 
Chen. etal. 1984 

Chen. etal. 1984 

Chen, etal. 1984 

EPA. 1979 

EPA. 1979 

o 

CO 

CO 



TABLE 3-11 

Ground Water Treatment Process Considerations 

Technology 

Granular Activated 
Carbon 

UV/Peroxidation 

Biological Treatment-
Sequencing batch 
reactors (SBRs) 

Alternatives Flow Range (a) 
Containing Technology (gpm) 

Steam Stripping 

Critical Fluid 
Extraction 

GW-3, 4, 5 as optional 
polishing step 

GW-4; GW-6. 7. 8 as 
optional polishing step 

GW-3. 5 

Biological Treatment- GW-8 
Powdered Activated 
Carbon (PACT) SBR 

GW-6 

GW-7 

o 
CD 
ro 
CO 

Chemical Precipitation GW-3. 4, 5. 6, 7. 8 

5 - 50 

12 - 50 

30 - SO 

30 - 50 

25 - 50 

12.5 - 50 

<5 - 50 

Batch Operation 
Limitations 

May get desorption 
of adsorbed compounds 
during longer shutdown 

Not affected 

May need to provide 
supplemental nutrients: 
Must maintain aeration 

May need to provide 
supplemental nutrients: 
Must maintain aeration 

Startup and shutdown 
results in energy waste 

Startup and shutdown 
not difficult 

May need to flush out 
sludge lines 

Effect of Soil 
Treatment Residuals (b) 

Increased organics loading, 
surfactants may hinder 
adsorption 

Increased organics and 
color loading 

Possible process upsets if 
shock loaded; likely 
bioinhibition due to 
increased organics loading; 
reduced oxygen transfer 
efficiency; foaming problem: 

Possible bioinhibition due to 
increased organics loading; 
reduced oxygen transfer 
efficiency; foaming problem: 

Foaming problems 

Foaming problems 

Foaming problems; possible 
inhibition of precipitation 
if complexing agents presen 
in spent fluid 

(a) Assumes a 50-gpm design flow 

(b) Assumes spent aqueous surfactant solution from soil washing would be treated in the ground water trealment system 



Arsenic 
Selenium 
Cadmium 
Mercury 
Lead 
Antimony 
Beryllium 
Chromium 
Silver 

OFF-SITE 

Min 

1 
<1 

5 
<1 

219 
<1 
<1 
64 
2 

Waste 

TABLE 
iUIETALS 

Blend 
(mg/kg) 

Avfl 

13 
<1 
13 
3 

745 
3 
2 

145 
3 

Max 

58 
<1 
58 
20 

2.786 
36 
53 

852 
6 

3-12 
RESTRICTIONS 

Off-Site Disposal 

£n2£fi 

50 
100 
10 
2 

7,500 
50 

100 
50 
50 

CWM 

none 
none 
none 

2 
10,000 

none 
varies 

none 
none 

NEI 

can 
not 
accept 
RCRA 
listed 
waste 
at 

Facility 

Rollins 

metals 
limits 
under 
review 

present 

Waste blend concentrations were determined from 
sampling done by Dames & Moore as presented in 
Section 1. All values presented are weighted averages of 
a waste blend consisting of 91.9% soil, 8.0 % sludge pit 
and <0.1 % sludge tank. 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Altemative 
Short-Term 

Protectiveness 

GW-1: No Action Will not prevent further 
ground water degradation 
Will not inhibit the 
migration of shallow ground 
water contaminants 
to hydraulically 
connected media 

Long-Term 
Protectiveness 

Will not comply with 
App. G ARARs/TBCs for 
shallow ground water 
Does not satisfy Remedial 
Action Objectives 
Does not prevent further 
ground water degradation 
Will not inhibit the migra
tion of ground water 
contaminants to 
hydraulically connected 
media or possible 
exposures to affected 
media 
Will not prevent unaccept
able risk to future on-site 
ground water users from 
exposure to contaminated 
shallow ground water 
(Clement Assoc. 1989) 

Reductions in Contaminant 
Toxicity Mobility Volume 

• Contaminants 
affected: 
None 

Contaminants 
affected: 
None 

- Contaminants 
affected: 
None 

GW-2: Limited Action • Does not prevent further 
ground water degradation 

• Will not Inhibit the 
migration of shallow 
ground water contami
n a n t s to hydraulically 
connected media 

O 

CO 

CO 

will not comply with 
App. G ARARs/TBCs for 
shallow ground water 
Does not satisfy Remedial 
Action Objectives for 
ground water 
Will not prevent further 
ground water degradation 
Will not Inhibit the 
migration of ground 
water contaminants to 
hydraulically connected 
media or possible 
exposures to affected 
media 
Will not prevent unaccept
able risk of future ground 
water users from exposure 
to contaminated shallow 
ground water 
(Clement Assoc. 1989) 
Uncertainty pertaining to 
future use restrictions on 
water table aquifer under
lying the site 

Contaminants 
affected: 
None 

Contaminants 
affected: 
None 

Contaminants 
affected: 
None 

Page 1 



TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Altemative 
Short-Term 

Protectiveness 

GW-2: Limited Action (Cont'd.) 

Long-Term 
Protectiveness 

Will not eliminate 
potential unacceptable 
risk associated with future 
on-site use of shallow 
ground water (Clement 
Assoc. 1989) 

Reductions in Contaminant 
Toxicity Mobility Volume 

GW-3: Chemical Oxidation. 
Biological Treatment 

• Extraction of ground 
water from water table 
aquifer would reduce 
contaminant migration 
to hydraulically 
connected media, thereby 
reducing potential 
exposure to affected media 

• No imacceptable short-
term risk to on-site 
workers; all treatment 
units will be enclosed and 
emissions will compfy 
with y^p. G ARARs for air 

Compliance with App. G 
ARARs/TBCs for ground 
water discharge 
Satisfies Remedial Action 
Objectives •• 
Mitigates potential 
unacceptable risk to 
future shallow ground 
water users by removal 
Prevents migration of 
shallow ground water 
contaminants 

- Reduces toxicity 
of VOCs. F^Bs. AE/BNs. 
and metals 
over course of treatment 
(remediation) 

• Metals are precipitated 
to the less toxic 
harmful form; organics 
are degraded 

Removes 
all classes of 
contaminants from 
water table aquifer for 
treatment 

- Volume of 
VOC. PCB, and AE/BN 
contaminants In 
shallow ground 
water will be reduced 
by treatment 

- Metals will not be 
changed In the 
precipitation 

GW-4: UV/PeroxIdation 

O 

ro 

.Sab 

• Extraction of ground 
water from water table 
aquifer would reduce 
contaminant migration 
to hydraulically 
connected media, thereby 
Impeding potential 
exposure to affected media 

• No short-term unaccept
able risk to on-site workers; 
aU treatment units will be 
enclosed and emissions would 
comply with App. G ARARs 
for air 

Preliminary treatability 
tests reveal the altemative 
cannot meet App. G ARARs/ 
TBCs for ground water 
dlschat;ge or satisfy 
Remedial Action Objectives 
Will not eliminate 
unacceptable risk 
associated with future use 
of shallow ground water 
Will not Impede 
contaminant migration 
via ground water 

- Reduces 
VOC. PCB. and AE/BN 
toxicity over course of 
treatment (remediation) 
(Requires pretreatment 
to reduce organics 
loading) 

- Metals are precipitated 
as for GW-3 

Removes 
all classes of 
contaminants from 
water table aquifer 
for treatment 
(Requires pretreat
ment to reduce 
organics loading) 

- Volume of 
VOC. PCB, and AE/BN 
contaminants In 
shallow ground 
water will be reduced 
by treatment 
(Requires pretreat
ment to reduce 
organics loading) 

- Metals will not be 
changed in the 
precipaUon 

Page 2 



TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Altemative 
Short-Term 

Protectiveness 
Long-Term 

Protectiveness 

GW-5: Sequencing Batch Reactors 

GW-6: Steam Stripping 

GW-7: Critical Fluid Extraction 

CD 
ro 
CO 

an 

- Extraction of ground 
water from water table 
aquifer would reduce 
contaminant migration 
to hydraulicalfy 
connected media, thereby 
Impeding potential 
exposure to affected media 

- No unacceptable short-
term risk to on-site workers; 
all t reatment iinlts will be 
enclosed and emissions 
would compfy with App. G 
ARARs for air 

- Extraction of ground 
water finom water table 
aquffer would reduce 
contaminant migration 
to hydraultealfy 
connected media, thereby 
Impeding potential 
exposure to affected media 

- No unacceptable short-term 
risk to on-site workers; all 
t reatment uni ts will be 
enclosed and emissions 
will compfy with / ^ p . G 
ARARs for air 

- Extraction of ground 
water from water table 
aquffer would reduce 
contaminant migration 
to hydraulicalfy 
connected media, thereby 
impeding potential 
exposure to affected media 

- No unacceptable short- term 
risk to on-site workers; all 
t reatment tmlts will be 
enclosed and emissions 
will comply with App. G 
ARARs for air 

Complies with App. G 
ARARs/TBCs for ground 
water discharge 
Satisfies Itemedial 
Action Objectives ** 
Mitigates potential 
unacceptable risk to future 
u se r s of shallow ground 
water by removal 
Reduces migration of 
contaminants via ground 
water 

Complies with App. G 
ARARs/TBCs for ground 
water discharge 
Satisfies Remedial 
Action Objectives ** 
Mitigates potential 
unacceptable risk to future 
u se r s of shallow ground 
water by removal 
Reduces migration of 
contaminants via shallow 
ground water 

Complies with App. G 
ARARs/TBCs for ground 
water discharge 
Satisfies Remedial 
Action objectives ** 
MlUgates potential 
unacceptable risk to future 
u se r s of shallow ground 
water by removal 
Reduces migration of 
contaminants via shallow 
ground water 

Toxicity 

- Reduces toxicity of 
VOCs. PCBs. AE/BNs 
over course of t reatment 
(remediation) 
Nonbiodegraded 

• organics are removed 
upon GAC regeneration 
Metals are precipitated 

• a s for GW-3 

Reductions in Contaminant 
Mobility 

- Removes 
all classes of 
contaminants 
from 
shallow ground water 

Volume 

- Reduces toxicity 
of nonstrippcd 
compounds (e.g.. PCBs) 
over course of t reatment 
(remediation) 

- Toxicity of stripped VOCs. 
AE/BNs destroyed 
during incineration of 
stripper condensate 

- Metals are precipitated 
as for GW-3 

- Reduces toxicity 
of non-extracted 
organics (e.g., ketones, 
PCBs) 
over course of t rea tment 
(remediation) 

- Toxicity of extracted 
VOCs, AE/BNs eliminated 
during incineration of 
extracted organics 

- Metals are precipitated 
as for GW-3 

• Removes 
all classes of 
contaminants from 
shallow ground 
water 

Removes 
all classes of 
contaminants from 
shallow ground 
water 

Volume of 
VOC. PCB, a n d AE/BN 
contaminan ts in 
shallow ground water 
will be reduced 
via biodegradation 
or carbon regeneration 
Metals will not be 
changed in 
precipitation 

Volume of 
VOC, AE/BN, and PCB 
contaminants in 
shallow ground water 
will be reduced 
via chemical 
oxidation and str ipper 
condensate 
Incineration 
Metals will not be 
In removed 
precipitation 

Volume of 
VOC, AE/BN, a n d PCB 
contaminants In 
shallow ground water 
will be reduced 
via chemical 
oxidation a n d 
organics extraction 
Metals will not be 
removed In 
precipitation 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Altemative 
Short-Term 

Protectiveness 
Long-Term 

Protectiveness 

GW-8: Powdered Activated 
Carbon Enhanced 
Biological Treatment 

S / S - 1 : No Action 

- Extraction of ground 
water from water table 
aquifer would reduce 
contaminant migration 
to hydraulically 
connected media, thereby 
Impeding potential 
exposure to affected media 

- No unacceptable short-term 
risk to on-site workers; all 
t reatment un i t s will be 
enclosed and emissions 
will comply with i ^ p . G 
ARARs for air 

- Will not prevent potent
ial exposure to soU/ 
sludge contaminants 

- Will not Inhibit the 
migration of soil/sludge 
contaminants to other 
media 

Complies with App. G 
ARARs/TBCs for ground 
water discharge 
Satisfies Remedial 
Action objectives •* 
Mitigates potential 
unacceptable risk to future 
users of shallow ground 
water by removal 
Reduces migration of 
contaminants via shallow 
ground water 

Contaminant source 
remains 
Does not achieve Remedial 
Action objectives 
Will not Inhibit the 
migration of soil/sludge 
contaminants to other 
media or potential 
exposures associated with 
affected media 
Noncompliance with soil/ 
sludge App. G ARARs/TBCs 
Existing unacceptable risk 
associated with direct soil 
contact (Clements Assoc 
1989) remains 
Potential for additional 
environmental (e.g., 
aquatic life In I'each 
Island Creek) /human 
health effects 

Reductions in Contaminant 
Toxicity Mobility Volume 

• Reduces toxicity 
of blodegraded VOCs. 
PCBs, AE/BNs 
over course of t reatment 
(remediation) 

- Toxicity of compounds 
adsorbed on powdered 
activated carbon 
climated if carbon is 

• incinerated 
Metals are precipitated 
as for GW-3 

Removes 
all classes of 
contaminants from 
shallow ground 
water 

• Contaminants 
affected : 
None 

Contaminants 
affected : 
None 

- Volume of 
VOC. AE/BN. and PCB 
contaminants in 
shallow ground 
water will be 
reduced 
via biodegradation 

- Metals will not be 
reduced in 
precipitation 

- Contaminants 
affected : 
None 

S/S-2: Limited Action 

(55 

- Will not Inhibit the 
migration of soil /sludge 
contaminants to other 
media 

- Will not prevent potential 
exposure to contaminated 
soil /sludge 

- Contaminant source 
remains 

- Construction of new fence 
would Inhibit receptors 
from potential exposure to 
soil/sludge via direct 
contact; however, this 
exposure pathway will not 
be completefy controlled 

- Will not Inhibit the 
migration of soU/sludge 
contaminants to other 
media or potential exposure 
to the affected media 

' Contaminants 
affected : 
None 

Contaminants 
affected : 
None 

- Contaminants 
affected : 
None 

Page 4 



TABLE 3-13 EFFECTTVENESS CRITERIA EVALUATION 

Altemative 

S/S-3: Slurry Wall, Dewater Unit. 
Cap 

Short-Term 
Protectiveness 

S/S-2: Limited AcUon (Cont'd) 

• Potential risk to on-site 
workers and surrounding 
communify from volatile 
and fugitive dust 
emissions during trench 
excavation would be 
minimal since It would 
occur under slurry 

• On-site workers would be 
protected to prevent short-
term health effects 

• Slurry wall will prevent 
contaminant migration 
during remediation 

Long-Term 
Protectiveness 

Questionable effectiveness 
of land use restrictions as 
an exposure control measure 
Will not attain soil App. G 
ARARs/TBCs 
Will not achieve Remedial 
Action Objectives 
Additional environmental 
Impacts and future unaccept
able risks to human health 
are possible 

Contaminant source Is 
contained and migration 
Inhibited 
Will not attain App. G 
ARARs/TBCs for soil 
Monitoring and main
tenance will ensure the 
Integrity of the contain
ment structure 
Existing unacceptable risk 
to human health via direct 
contact Is controlled 
Satisfies Remedial Action 
Objectives 

Reductions in Contaminant 
Toxicity Mobility 

' Contaminants 
affected : 
None 

Slurry wall and 
cap will contain 
all classes of 
contaminants 

Volume 

Water table aquifer 
eliminated by 
dewatering, 
resulting In some volume 
reductions VOC, metal, 
other organic, and 
Inorganics 

S/S-4: Sluny WaU. Dewater Unit, 
Vacuum Extraction, On-Slte 
Incineration, On-SIte 
Stabilization, Cap 

O 

ro 
CO 

-a 

- Potential risk to on-site 
workers and surrounding 
community from volatile 
and fugitive dust 
emissions during trench 
excavation would be 
minimal since It would 
occur under slurry 

- Potential unacceptable 
risk to on-site workers 
and nearby community 
from volatUe and fugitive 
dust emissions during 
excavation 

- Vacuum extraction will 
substantlalfy reduce 
potential VOC emissions; 
however, uncontrolled 
fugitive dusts may pose an 
unacceptable risk to the 
nearby community 

- On-site workers would be 
protected to prevent short-
term health effects 

- Satisfies Remedial 
Action Objectives 

- Should attain App. G 
ARARs/TBCs for soil 

- Contaminant source is 
destroyed except for metals 
In ash which may be 
stabilized 

- Existing unacceptable risk 
to human health via direct 
contact Is vlrtualfy 
eliminated 

- Potential leaching of 
contaminants from 
stabilized mass to other 
media 

- Monitoring and main
tenance will ensure the 
Integrity of the contain
ment structure 

- VOCs, PCBs, some 
other organics 
are converted to 
non toxic form 

VOCs, PCBs, some 
other organics 
mobiUty reduced 
through thermal 
destruction 
Metals, some 
organics and 
inorganics affected 
by soUdlflcaUon 

VOCs, PCBs, some 
other organics volume 
reduction by thermal 
destruction 
Water table aquifer 
eliminated by 
dewatering, 
resulting In some volume 
reductions VOC, metal, 
other organic, and 
other Inorganics 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Altemative 
Short-Term 

Protectiveness 
Long-Term 

Protectiveness 
Reductions in Contaminant 

Toxicity Mobility Volume 

S/S-4: 

S/S-5: 

Slurry Wall, Dewater Unit, 
Vacuum Extraction, On-Slte 
Incineration, On-Site 
StablllzaUon, Cap (Cont'd) 

Slurry Wall, Dewater Unit, 
Vacuum Extraction, On-SIte 
Stabilization, Cap 

S/S-6: Slurry Wall. Dewater Unit. 
In Situ Vltrlflcation, Cover 

CD 

CO 

OO 

Slurry wall will prevent 
contaminant migration 
during excavation/ 
Incineration 

Potential risk to on-site 
workers and surrounding 
community from volatile 
and fugitive dust emissions 
during trench excavation 
would be minimal since It 
would occur under slurry 

- Potential unacceptable 
risk to on-site workers and 
Surrounding community 
from volatile and fugitive 
dust emissions during 
excavation and mixing 
with solidification reagents 

- Vacuum extraction will 
substantialfy reduce 
potential VOC emissions; 
however, uncontrolled 
fugitive dusts may pose an 
unacceptable risk to the 
nearby commvmlty 

- Slurry wall will prevent 
contaminant migration 
during excavation 

- On-site workers wUl be 
protected to prevent 
short-term health effects 

- Potential risk to on-site 
workers and surrounding 
communlfy from volatile 
and fugitive dust 
emissions during trench 
excavation would be 
minimal since It would 
occur under slurry 

- Potential unacceptable 
risk to on-site workers 
and nearfjy community 
from the uncontrolled 
release of off gases or 
the xmllkefy failure of 
the emissions control 
system 

- On-site workers will be 
protected to prevent 
short-term health effects 

Satisfies Remedial Action 
Objectives 
Contaminant source is 
contained and migration 
potential is limited 
Existing unacceptable risk 
by dermal contact and 
Incidental Ingestion of 
soil/sludge Is virtually 
eliminated 
Potential for leaching of 
contaminants from 
stabilized mass to other 
media Is uncertain 
Does not achieve App. G 
ARARs/TBCs for soil 
Satisfies objectives under
lying soil TBCs 
Monitoring and main
tenance will Insure the In
tegrity of the containment 
structure 

Ix>ng term effectiveness 
expected to be high, but 
uncertain since technology 
Is not fully proven 
Satisfies Remedial 
Action Objectives 
(depending on possible 
pilot studies) 
Achieves most App. G 
ARARs/TBCs (depends on 
possible pilot study) 
Contaminants are either 
destroyed or encapsulated 

' Mitigates existing 
unacceptable risk 
associated with dermal 
contact with and Incidental 
Ingestion of soil/sludge 
Satisfies objectives under-

• Some 
VOCs 
removed from 
the 
shallow ground water 

• Some volatile contam
inants removed 
during extraction 

Some metals, 
organics, and 
inorganics 
immobilized in 
a dense matrix 

• All VOCs, PCBs, and 
organics 
pyrolyzed In situ 

All 
Contaminants 
destroyed or 
encapsulated 

- Water table aquifer 
eliminated by 
dewatering. 
resulting in some 
soluble VOC, metal, 
other organic, and 
other Inorganic 
volume reductions 

- Some volatile contam
inants removed 
during extraction 

- Vltrlflcation reduces 
soil/sludge contami
nant volume 
thus affecting 
organics, metals and 
Inorganics 

- Water table aquifer 
eliminated by 
dewatering, 
resulting In some 
soluble VOC, metal, 
other organic, and 
other Inorganic 
volume reductions 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUA^HON 

Alternative 
Short-Term 

Protectiveness 
Long-Term 

Protectiveness 

S/S-6: 

S/S-7: 

Slurry Wall. Dewater Unit. 
In Situ Vitrification, Cover 
(Cont'd) 

Slurry Wall, Dewater Unit, 
Vacuum Extraction, Off-Site 
Land Disposal 

S/S-8: Slurry Wall, Dewater Unit. 
In Situ SoU Flushing. In Situ 
Stabilization. Cap 

ro 
CO 

• Air emissions will be 
treated to comply with 
App. G ARARs for air 

- Potential risk to on-site 
workers and surrounding 
community from volatile 
and fugitive dust 
emissions during trench 
excavation would be 
minimal since It would 
occur under slurry 

- Potential unacceptable 
risk to on-site workers 
and nearby community 
from volatile and fugitive 
dust emissions released 
during excavation 

- Potential unacceptable 
risk to communities from 
possible accidents and 
releases Involving trans
port vehicle 

- Vacuum extraction will 
substantlalfy reduce 
potential VOC emissions; 
however, uncontrolled 
fugitive dusts may pose an 
unacceptable risk to the 
nearby community 

- On-site workers will be 
protected to prevent 
short-term health effects 

- Potential risk to on-site 
workers and surrounding 
community from volatile 
and fugitive dust 
emissions during trench 
excavation would be 
minimal since It would 
occur under slurry 

- Potential for mlgraUon 
of contaminants due to 
uncertainties In achie
ving full containment/ 
recovery of flushing fluids 

lying soil TBCs 
Monitoring and main
tenance will Insure the in
tegrity of the containment 
structure 

Satlsfles Remedial 
Action Objectives 
Achieves App. G ARARs/ 
TBCs for on-site soil 
Eliminates unacceptable 
risk from direct contact 
with and incidental 
ingestion of contaminated 
soil/sludge 
Contaminant source is 
removed and further 
mlgraUon is prevented 
Monitoring and main
tenance wiQl insure the In
tegrity of the containment 
structure 

Reductions in Contaminant 
Toxicity Mobility Volume 

Satisfles Remedial Action 
Objectives 
Containment will mini
mize the potential for 
migration of residual 
contaminants (If any) 
Level of residual contami
nation after treatriKnt Is 
uncertain 
OveraU rate of contami
nant removal Is uncertain 
Potential for leaching 
fix>m solldlfled mass Is 

' Contaminated soil/ 
sludge and water table 
aquifer removed from 
first operable unit. 
All contaminants 
affected 

Contaminated soil/ 
sludge and water 
table aquifer 
removed from 
first operable unit. 
All contaminants 
affected 

- Some VOCs, PCBs, other 
organics, metals and 
Inorganics 
reduced by 
flushing 
and shallow ground 
water removal 

Reduces 
migration potential 
of all contaminants 

Contaminated soil/ 
sludge and water table 
aquifer removed from 
first operable unit. 
All contaminants 
affected 

- Some VOCs. PCBs. 
other organics, metals, 
and Inorganics, volume 
reduced by flushing 

- Water table aquifer 
eliminated by I 
dewatering. Some 
soluble metals, jVOCs,, 
other oi^ganlcs, and 
Inorganics volume Is \ 
reduced '• 

Page 7 



TABLE 3-13 EFFECTIVENESS CRITERIA EVALUA^HON 

Altemative 
Short-Term 

Protectiveness 
Lx)ng-Term 

Protectiveness 

S/S-8: Slurry Wall, Dewater Unit, 
In Situ Soil Flushing, In Situ 
Stabilization, Cap (Cont'd) 

S/S-9: Slurry Wall, Dewater Unit. 
Vacuum Extraction, 
Contaminant Extraction, 
On-site Stabilization, Cap 

ro 
CO 
oo 
o 

• Migration of contami
nants out of the fill unit is 
minimized by contain
ment measures 

• On-site workers would be 
protected to prevent short-
term health effects 

• Incomplete coUectlon of 
flushing fluids may enhance 
mobility 

presently unknown 
Dermal contact and 
incidental ingestion 
pathways associated with 
existing unacceptable risk 
are mitigated 
May attain some sofl/sludge 
App. G ARARs/TBCs 
Satlsfles objectives under
lying sofl TBCs 
Monitoring and main
tenance will Insure the In
tegrity of the containment 
structure 

Reductions in Contaminant 
Toxicity Mobility Volume 

- Potential risk to on-site 
workers and surrounding 
community from volatile 
and fugitive dust emissions 
during trench excavation 
would be minimal since it 
would occur under slurry 

- Migration of contami
nants from the FOU 
minimized by dewatering 
and containment measures 

- Extraction Is expected to 
remove a high percentage 
of contaminants 

- May pose an unacceptable 
risk to on-site workers 
during handling of sofl/ 
sludge 

- Potential unacceptable 
risk to on-site 
workers and surroun
ding community from 
volatfle and fugitive 
dust emissions during 
sofl/sludge excavation 

- Vacuum extraction wfll 
substantlalfy reduce 
potential VOC emissions; 
however, uncontroUed 
fugitive dusts may pose an 
unacceptable risk to the 
nearby community 

- On-site workers wfll be protected 
to prevent short-term health effects 

- WiU satisfy Remedial 
Action Objectives 

- Migration of contami
nants out of the flU unit is 
minimized by containment 

- Level of residual contami
nation Is expected to be 
low fTo be determined by a 
potential pflot test) 

- Ftotential leaching 
from solidified mass is 
presently unknown 

- Dermal contact and 
Incidental Ingestion 
exposure pathways 
associated with existing 
unacceptable risk are 
vlrtuaUy eliminated 

- May attain some soU/sludge 
/ ^ p . G ARARs/TBCs 

- Satisfies objectives 
underfylng sofl TBCs 

- Monitoring and main
tenance wlU Insure the In
tegrity of the containment 
structure 

• Toxicity of soil/sludge 
is reduced by vacuum 
and contaminant 
extraction. 
VOCs. some metals, 
others organics, PCBs, 
and inorganics affected 

Reduces 
migration potential 
of all contaminants 

- Some PCBs, VOCs other 
organics, and metals . 
removed by vacuum 
extraction/contaminant 
extraction 

- Water table aquifer 
eliminated by . 
dewatering. Some 
soluble metals,!VOCs, 
other organics, < and 
Inorganics volume is • 
reduced 

- (Reduces some VOCs, 
PCBs, other organics. 
metals and inorganics 
via vacuum and 
contaminant | 
extraction 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Altemative 
Short-Term 

Protectiveness 
Long-Term 

Protectiveness 

S/S-10: Slurry WaU. Dewater Unit, 
In Situ Soil Flushing, Cap 

S/S-11: Slurry Wall. Dewater Unit. 
In Situ Sofl Flushing 
of Partial Site. Cap 

0 9 

• Potential risk to on-site 
workers and surrounding 
community from volatile 
and fugitive dust emissions 
during trench excavation 
would be minimal since It 
would occur under slurry 

- Potential for migration 
of contaminants due to 
uncertainties In achie
ving fuU containment/ 
recovery of flushing fluids 

- Migration of contami
nants out of the FOU Is 
minimized by containment 
measures 

- Incomplete coUectlon of 
flushing fluids may enhance 
mobility 

• On-site workers would be 
protected to prevent short-
term health effects 

- Potential risk to on-site 
workers and surrounding 
community from volatfle 
and fugitive dust emissions 
during trench excavation 
woifld be minimal since it 
would occur under slurry 

• Potential for migration 
of contaminants due to 
vincertalntles In achie
ving fuU containment/ 
recovery of flushing 
fluids 

• Migration of existing 
contaminants out of the 
First Operable Unit Is 
minimized by containment 
measures 

• On-site wori(ers would be 
protected to prevent short-
term health effects 

• Incomplete coUectlon of 
flushing fluids may enhance 
mobility 

Reductions in Contaminant 
Toxicity Mobility Volume 

Satisfies Remedial 
Action Objectives 
Capping and slurry waU 
will minimize the potential 
for migration of residual 
contaminants 
Level of residual contami
nation after treatment Is 
uncertain 
OveraU rate of contaminant 
removal Is uncertain 
Mitigates dermal contact 
and incidental Ingestion 
exposure pathways 
associated with existing 
unacceptable risk 
Attainment of App. G soil/ 
sludge ARARs/TBCs is 
unknown 
Satisfies objectives 
underfylng sofl TBCs 
Monitoring and main
tenance wlU Insure the In
tegrity of the containment 
structure 

Satisfies Remedial 
Action Objectives 
Capping and slurry waU will 
minimize the potential for 
migration of residual 
contaminants 
Level of residual contami
nation after treatment is 
uncertain 
OveraU rate of contami
nant renwval is uncertain 
Wfll mitigate dermal 
contact and incidental 
Ingestion exposure path
ways associated wltii 
existing unacceptable risk 
Reduction of PCBs In sofl 
to 25 ppm Is possible 
Monitoring and main
tenance wfll Insure the In
tegrity of the containment 
structure 
wfll not attain aU appendix G 
TBCs 

- Some VOCs. PCBs. other - Significantly 
organics, metals and 
inorganics removed 
by flushing and ground 
water removal 

reduces 
aU 
contaminant 
mobility 
by dewatering, 
containment, 
and flushing 

- PCBs, some VOCs 
removed by flushing 

- Some metals, other 
organics, VOCs, and 
inorganics removed 
by dewatering 

reduces 
aU 
contaminant 
migration potential 

- Water table aquifer 
eliminated by 
dewatering. Some 
soluble metals, VOCs, 
other organics, and 
Inorganics volumes 
are reduced 
Some VOCs, PCBs. 
other organics, metals, 
and Inorganics volumes 
reduced by flushing 

- PCBs, some VOCs 
removed by flushing 

- Water table aquifer 
eUmlnated by 
dewatering. Some 
soluble metals, VOCs, 
other organics, and 
Inorganics volumes 
are reduced 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUA'HON 

Altemative 
Short-Term 

Protectiveness 

S/S-12: Slurry WaU, Dewater Unit, 
In Situ Stabilization, Cap 

S/S-13 Slurry WaU, Dewater Unit, 
Vacuum Extraction, 
Off-Site Incineration 

G? 
rO 
CO 
OO 
rO 

- Potential risk to on-site 
workers and surrounding 
community from volatile 
and fugitive dust emissions 
during trench excavation 
wovJd be minimal since it 
would occur under slurry 

• Contaminant migration Is 
Inhibited by sliuiy waU 

- Potential unacceptable 
risk to nearby community 
from volatfle and fugitive 
dust emissions generated 
during stabflization 

• On-site workers wlU be 
protected to prevent 
short-term health effects 

• Potential risk to on-site 
workers and surroimdlng 
community from volatfle 
and fugitive dust 
emissions during trench 
excavation woifld be 
minimal since It would 
occur under slurry 

- Potential unacceptable risk 
to on-site workers and 
community from volatfle 
and fugitive dust emissions 
released during excavation 
and packaging of soil/sludge 

- Potential unacceptable 
risk to human health and 
the environment relative 
to a transport vehicles 
accident and release 

• Vacuum extraction wfll 
substantialfy reduce 
potential VOC emissions; 
however, uncontroUed 
fugitive dusts may pose an 
unacceptable risk to the 
nearby community 

- On-site workers wfll be 
protected to prevent 
short-term health effects 

Long-Term 
Protectiveness 

Proper maintenance and 
monitoring of containment 
structures will allow 
satisfaction of Remedial 
Action Objectives 
Containment minimizes 
potential contaminant 
migration 

Containment will prevent 
dermal contact and 
Incidental ingestion 
exposures which are 
presently posing an 
health 
WIU not achieve App.G 
ARARs/TBCs for soil/sludge 
Satisfies objectives 
underfylng sofl TBCs 
E\)tential for leaching 
from stabilized mass 

Achieves Remedial Action 
Objectives 
Potential leaching of 
metals from stabilized ash 
Existing unacceptable risk 
by dermal contact with or 
Incidental ingestion of 
sofl/sludge contaminants 
is mitigated 
Contaminant source Is 
removed and some 
contaminants destroyed 
Attains App. G sofl/sludge 
ARARs/TBCs for the site 
Monitoring and main
tenance wfll Insure the in
tegrity of the containment 
structure 

Toxicity 

- Soluble metals. VOCs. 
other organics and 
inorganics are 
reduced by dewatering 
oi unit 

Reductions in Contaminant 
Mobility 

- Some metals, VOCs. 
PCBs, other organics 
and inorganics 
solidified in a dense 
matrix 

Volume 

Water table aquifer 
will be eliminated 
by dewatering. Some 
soluble metals. VOCs. 
other organics and 
inorganics volumes 
are reduced 

• Contaminated sofl/ 
sludge 
removed from 
first operable unit, 
aU contaminants 
affected 

Contaminated soil/ 
sludge 
removed from 
first operable unit, 
all contaminants 
affected 

- Contaminated soil/ 
sludge 
removed from 
first operable unit, 
aU contaminants 
affected 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Alternative 
Short-Term 

Protectiveness 
Long-Term 

Protectiveness 

S/S-14 Slurry WaU, Dewater Unit, 
Vacuum Extraction, 
Cap 

S/S-15 Sluny WaU, Dewater Unit, 
Vacuum Extraction, 
Contaminant Extraction 
of Partial Site, Cap 

O 
CT) 

CO 
oo 
CO 

• Potential risk to on-site 
workers and surrounding 
community from volatfle 
and fugitive dust 
emissions during trench 
excavation would be 
minimal since It would 
occur under slurry 

- Slurry waU and dewatering 
wfll impede lateral 
migration of contaminants 

• Vacuum extraction wfll 
substantlalfy reduce 
potential VOC emissions; 
however, uncontrolled 
fugitive dusts may pose an 
imacceptable risk to the 
nearby community 

- On-site workers wfll be 
protected to prevent 
short-term health effects 

• Potential risk to on-site 
workers and surrounding 
community from volatfle 
and fugitive dust 
emissions during trench 
excavation would be 
minimal since it would 
occur under slurry 

• Potential VOC emissions 
reduced by vacuum 
extraction 

' UncontroUed fugitive dusts 
relative to site sofl 
disturbance may pose an 
unacceptable risk to nearby 
community 

• On-site workers wfll be 
protected to prevent short-
term health effects 

• Migration of contami
nants out of the POU Is 
minimized by dewatering 
and containment 

Contaminant migration Is 
minimized by cap and slurry 
waU containment 
Satisfies Remedial Action 
Objectives 
Wfll not attain aU App. G 
ARARs/TBCs for sofl/sludge 
VOCs substantially 
removed from the POU 
MlUgates dermal contact 
and incidental Ingestion 
exposure pathways associa
ted with an existing unaccep
table risk 
Monitoring and main
tenance WlU Insure the in
tegrity of the containment 
structure 

Satisfies Remedial 
Action Objectives 
Migration of contami
riants out of the FOU is 
minimized by contain
ment measures 
OveraU rate of contami
nant removal Is uncertain 
WiU not attain aU App. G 
ARARs/TBCs for sofl/sludge 

Mitigates dermal contact 
and incidental Ingestion 
exposure pathways 
presently associated with 
an unacceptable risk 
Satisfies objectives 
underfylng sofl TBCs 
Monitoring and main
tenance wlU Insure the in
tegrity of the containment 
structure 

Reductions in Contaminant 
Toxicity Mobility Volume 

VOC reduction by 
vacuum extraction 
Soluble metals, VOCs, 
other organics, and 
inorganics are 
reduced by dewatering 
of unit 

Dewatering, 
cap and slurry 
wall minimize 
migration 
of most contaminants 
Most mobile 
contaminants 
removed 
through dewatering 
and vacuum 
extraction 

- Reduction in VOCs 
by vacuum extraction 

- Water table aquifer 
eliminated by 
dewatering. 
Some soluble metal. 
VOC, other organic and 
Inorganic volumes are 
reduced 

• VOCs removed by 
vacuum extraction 

• PCBs, some VOCs, other 
organics removed by 
contaminant extraction 

- Dewatering cap and 
slurry waU minimize 
migration of 
contaminants most 

• Soluble metals, VOCs, 
other organics and 
Inorganics reduced by 
dewatering of unit 

Water table aquifer 
eliminated by dewatering. 
Some soluble metal. 
VOC, other organic and 
Inorganic volumes 
reduced 

Some PCBs, VOCs, 
metals. Inorganics 
and other organics 
removed by vacuum 
and contaminant 
extraction 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUA'HON 

Altemative 
Short-Term 

Protectiveness 
Long-Term 

Protectiveness 

S/S-16 Slurry WaU. Dewater Unit, 
Vacuum Extraction, 
Contaminant Extraction 
of Partial Site, 
On-site Stabilization, Cap 

S/S-16' Slurry WaU. Dewater Unit, 
Vacuum Extraction, 
Contaminant Extraction 
of Metals, Off-Site 
Incineration. Cap 

O 
C5 
TO 
CO 
OO 

- Potential risk to on-site 
workers and surrounding 
community from volatfle 
and fugitive dust 
emissions during trench 
excavation would be 
minimal since it would 
occur under slurry 

- Potential VOC emissions 
reduced by vacuum 
extraction 

- UncontroUed fugitive dusts 
relative to site sofl 
disturbance may pose an 
unacceptable risk to nearby 
community 

- On-site workers wfll be 
protected to prevent short-
term health effects 

- Migration of contami
nants out of the FOU Is 
minimized by dewatering 
and contaliuiKnt measures 

- Vacuum extraction wfll 
substantlalfy reduce 
potential VOC emissions; 
however, uncontroUed 
fugitive dusts may pose an 
unacceptable risk to the 
nearby community 

- On-site workers would be 
protected to prevent short-
term health effects 

• May pose an unacceptable 
risk to on-site workers 
during handling of sofl/ 
sludge 

• Slurry waU wfll prevent 
contaminant migration 
during excavation/ 
Incineration/capping 

- Potential unacceptable 
risk to communities fiom 
possible accidents and 
releases Involving trans
port vehicle 

Satisfies Remedial 
Action Objectives 
Migration of contami
nants out of the FOU is 
minimized by contain
ment measures 
OveraU rate of contami
nant removal is uncertain 
WlU not attain App. G 
ARARs/TBCs for sofl/sludge 
Mitigates dermal contact 
and Incidental ingestion 
exposure pathways 
presentfy associated with 
an unacceptable risk 
Satisfies objectives 
underfylng sofl TBCs 
Monitoring and main
tenance WlU Insure the In
tegrity of the containment 
structure 

Achieves App. G ARAR/TBCs 
and most App. G TBCs 
Dermal contact and 
Incidental Ingestion 
exposure pathways 
associated with existing 
unacceptable risk are 
virtually eliminated 
Monitoring and main
tenance wfll Insure the 
Integrity of the containment 
structure 
Contaminants are removed 
or destroyed from the site 

Reductions In Contaminant 
Toxicity Mobility Volume 

• Vacuum and 
contaminant 
extraction wfll 
reduce toxicity. 
VOCs removed by 
vacuum extraction 
PCBs. some VOCs and 
other organics removed 
by contaminant 
extractton 
Soluble metals, VOCs, 
other organics, and 
Inorganics are reduced 
by dewatering of unit 

• Dewatering cap and 
slurry waU minimize 
all contaminant 
migration 
Some VOCs, PCBs, 
other organics, 
metals and inorganics 
immobilized in a 
dense matrix 

- Some PCBs, VOCs, and 
other organics 
removed by vacuum 
extraction and 
contaminant 
extraction 

- Water table aquifer 
eliminated by 
dewatering. 
Some soluble metal, 
VOC,other organic, and 
Inorganic volumes 
reduced 

- VOCs removed by 
vacuum extraction 

- Metals removed by 
contaminant extraction 

- Soluble metals, VOCs, 
other organics, and 
inorganics are reduced 
by dewatering of unit 

- All contaminants in 
Incinerated material 
removed from site 

All contaminants 
removed from the site 
by vacuum extraction, 
contaminant extraction 
or Incineration 

Some PCBs, VOCs, and 
other organics 
removed by vacuum 
extraction and 
contaminant 
extraction 
Water table aquifer 
eliminated by 
dewatering. Some 
soluble metal, VPC, 
other organic, and 
inorganic volumes 
reduced 
Incinerated material 
will be removed from 
site affecting all 
contaminants 
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• 

Altemative 

TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Short-Term 
Protectiveness 

S/S-16' Slurry WaU. Dewater Unit, 
Vacuum Extraction, 
Contaminant Extraction 
of Metals. Off-Site 
Incineration, Cap 
(Cont'd.) 

• Potential unacceptable risk 
to on-site workers and 
nearby community from 
volatile and fugitive dust 
emissions during trench 
excavationshould be minimal 
since It would occur under 
sluny 

Long-Term 
Protectiveness Toxicity 

Reductions in Contaminant 
Mobility Volume 

S/S-17 Slurry WaU, Dewater Unit, 
Vacuum Extraction, 
Contaminant E^xtraction of 
Metals, On-Slte Incineration, 
Cap 

T-1: In Situ Vltilfication 

ro 
CO 
CO 
en 

- Vacuum extraction wfll 
substantlalfy reduce 
potential VOC emissions; 
however, uncontrolled 
fugitive dusts may pose an 
unacceptable risk to the 
nearby community 

- On-site workers would be 
protected to prevent short-
term health effects 

- May pose an unacceptable 
risk to on-site workers 
during handling of sofl/ 
sludge 

- Slurry waU wfll prevent 
contaminant migration 
during excavation/ 
indneratlon/capplng 

- Potential unacceptable risk -
to on-site workers and 
nearby community from 
volatfle and fugitive dust 
emissions during trench 
excavation should be minimal 
since It would occur under 
sluny 

Achieves most App. G 
ARARs/TBCs 
Dermal contact and 
Incidental Ingestion 
exposure pathways 
associated with existing 
unacceptable risk are 
vlrtualfy eliminated 
Monitoring and main
tenance vrtil Insure the 
Integrity of the containment 
structure 
Some contaminants are 
removed or destroyed fhjm 
the site and residual 
contaminants are contained 
by capping and slurry waU 
to prevent migration 
Metals are removed 
and taken off-site 

• Potential unacceptable risk 
to on-site workers and 
nearby community for the 
uncontroUed release of 
off gases or the unlikely 
faflure of the emissions 
control system 

- Long term effectiveness 
expected to be high, but 
uncertain since technology 
Is not fully proven 

- Contaminants are either 
destroyed or encapsulated 

- Prevents the potential 
release of tank contents 
to the environment 
relative to a structural 
faflure 

- VOCs removed by 
vacuum extraction 

- PCBs, some VOCs and 
other oi^anlcs removed 
by contaminant 
extraction 

- Soluble metals, VOCs, 
other organics, and 
inorganics are reduced 
by dewatering of unit 

• VOCs, PCBs, other 
organics, some metals 
and Inorganics wlU 
permanently dewatered 
by Incineration 

Some metals 
soUdlfied in a dense 
matrix 

• Dewatering cap and 
slurry waU minimize 
all contaminant 
migration 

• AU VOCs, PCBs, and 
organics expected to be 
pyrolyzed in situ 

All 
Contaminants 
vitrified and destroyed 
or encapsulated 

- Some PCBs, VOCs, and 
other organics 
removed by vacuum 
extraction and 
contaminant 
extraction 

- Water table aquifer 
eliminated by 
dewatering. Some 
soluble metals, VOCs, 
other organics, and 
inorganics volumes 
reduced 

- VOCs, PCBs, other 
organics, some metals 
and inorganics wlU be 
permanently destroyed 
by incineration 

Vitrification reduces 
sofl/sludge 
contaminant volume 
thus affecting all 
contaminants 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUATION 

Altemative 
Short-Term 

Protectiveness 

T-2: In-Tank Stabilization, 
On-Site Disposal 

Long-Term 
Protectiveness 

- Evaluation in USEPA 
EA 

Potential failure of 
stabilized tank and 
migration of contents 
to environment could 
pose a risk to human 
and environment 
receptors 

Reductions in Contaminant 
Toxicity Mobility 

• Contaminants affected: 
None 

- Most VOCs, PCBs, 
other organics, metals 
and inorganics, 
immobilized 

Volume 

- Contaminants 
affected: 
None 

T-3: On-site Incineration 

T-4: Contaminant E^xtraction, 
On-site stabflization. 
On-site Disposal 

- On-site workers wlU be 
protected to prevent short-
term health effects 

On-site workers wfll be 
protected to prevent short-
term health effects 

Prevents potential release 
of tank contents to the 
environment, relative to a 
structural faflure 

Prevents potential release 
of tank contents to the 
environment, relative to a 
structural failure 

- VOCs, PCBs, other 
organics 
Some 
metals and Inorganics 
permanently destroyed 

- Some VOCs, PCBs, other 
organics, metals, and 
inorganics removed by 
extraction 

All 
Contaminants 
destroyed or 
immobilized 

• Most VOCs, PCBs, 
other organics, metals 
and Inorganics 
Inunobllteed 
In a dense matrix 

VOCs, PCBs, other 
organics. and 
Some 
metals and Inorganics 
destroyed 
thus reducing volume 
Some 
VOCs, PCBs, other 
organics, metals. 
Inorganics 
removed 
by extraction 

T-5: On-site Stabflization 
Off-Site Disposal 

• On-site workers wlU be 
protected to prevent 
short-term health effects 

Prevents potential release 
of tank contents to the 
environment, relative to a 
structural failure 

• (Afl contaminants 
removed from site) 

(AU contaminants 
removed from site) 

(All contaminants 
removed from site) 

T-6: Contaminant Extraction, 
On-site Stabflization, 
Off-Site Disposal 

- On-site workers will be 
protected to prevent short-
term health effects 

T-7 

T-8: 

No Action 

" ^ Contaminant E^xtracUon, 
' ^ Off-Site Incineration 

CO 
oo 

-Evaluation In USEPA 
EA 

- On-site workers wfll be 
protected to prevent 
short-term health effects 

Prevents potential release 
of tank contents to the 
environment, relative to a 
structural faflure 

Potential unacceptable 
risk to human health and 
environment, relative to a 
structural faflure and 
release of the tank contents 

Prevents potential release 
of taiflc contents to the 
environment, relative to a 
structural failure 

• Some 
VOCs, PCBs, metals 
other organics and 
Inorganics 
removed 
by extraction 
(AU contaminants 
removed from site) 

• Contaminants affected 
None 

- Metals, some organics. 
Inorganics removed 
by extraction 

• VOCs, PCBs, other 
organics destroyed by 
Incineration 
(all contaminants 
removed from site) 

Most VOCs, PCBs, 
metals, other organics, 
and inorganics 
solidified 
in a dense matrix 
(AU contaminants 
removed from site) 

Contaminants affected 
None 

Metals, some organics. 
Inorganics removed 
by extraction 
VOCs, PCBs, other 
organics destroyed by 
Incineration 
(aU contaminants 
removed from site) 

Some 
VOCs, PCBs, other 
organics, metals. 
Inorganics 
removed 
by extraction 
(All contaminants 
removed from site) 

Contaminants affected 
None 

Metals, some organics. 
Inorganics removed 
by extraction 
VOCs, PCBs, other 
organics destroyed by 
incineration 
(aU contaminants 
removed from site) 
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TABLE 3-13 EFFECTIVENESS CRITERIA EVALUA^nON 

Altemative 

T-9: Contaminant Extraction, 
On-Site Incineration 

Short-Term 
Protectiveness 

Long-Term 
Protectiveness 

• Potential unacceptable 
risk to nearby community 
from uncontrolled emissions 
during tank contents 
removal and contaminant 
extraction, on-site workers 
wfll be protected to prevent 
short-term health effects 

Prevents potential release 
of tank contents to the 
environment, relative to a 
structural faflure 
Potential leaching and 
unacceptable risk to 
human health and 
environment from 
stabilized metals and 
inorganics 

Toxicity 

- Metals, some organics, 
inorganics removed 
by extraction 

- VOCs, PCBs. other 
organics destroyed by 
incineration 

Reductions in Contaminant 
Mobility 

- Metals, some organics, 
inorganics removed 
by extraction 

- VOCs, PCBs, other 
organics destroyed by 
incineration 

Volume 

Metals, some organics. 
inorganics removed 
by extraction 
VOCs, PCBs, other 
organics destroyed by 
incineration 

** Assumes sofl/sludge wfll be remediated 

CD 
CD 
ro 
CO 
OO 
- ^ 
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Alternative 

TABLE 3-14 
IMPLEMENTABILITY CRITERIA EVALUATION 

Technical Feasibility Administrative Feasibility 

GW-1: 

GW-2: 

GW-3: 

No Action 

Limited Action 

Chemical Oxidation, 
Biological Treatment 

GW-4: UV/Peroxidation 

- None 

- Requires adjustment of deed 

- Compliance with NJPDES substantive requirements 
for discliarge to Peach Island Creek or procurement 
of a permit for discharge to BCUA POTW 
Thickened or dewatered sludge disposal options 
available 

- Semi-annual sampling/analysis required 

- Semi-annual sampling/analysis required 

- Proven technologies 
- Carbon, if needed, must be regenerated or land disposed 
- Large sludge disposal requirements (biological and chemical 

sludges) 
- Semi-annual sampling/analysis required 
• Equipment available 
- Batch mode may require nutrient addition 

- Carbon, if needed, must be regenerated or land disposed - Relatively few full-scale installations 
- Minimal sludge disposal requirements (chemical sludge only)- Compliance with NJPDES substantive requirements 
- Semi-annual sampling/analysis required for discharge to Peach Island Creek or procurement 
- Equipment available of a permit for discharge to BCUA POTW 
- Not affected by batch mode or reduced flows - Thickened or dewatered sludge disposal options 

available 

GW-5: Sequencing Batch Reactors Proven technologies 
Carbon, if needed, must be regenerated or land disposed 
Large sludge disposal requirements (biological and chemical 
sludges) 
Semi-annual sampling/analysis required 
Equipment available 
Batch mode may require nutrient addition 

Compliance with NJPDES substantive requirements 
for discharge to Peach Island Creek or procurement 
of a permit for discharge to BCUA POTW 
Thickened or dewatered sludge disposal options 
available 

GW-6: 

rO 

Steam Stripping 

Critical Fluid Extraction 

Proven technologies - Compliance with NJPDES substantive requirements 
Minimal sludge disposal requirements (chemical sludge only) for discharge to Peach Island Creek or procurement 
By-product incineration requirements of a permit for discharge to BCUA POTW 
Semi-annual sampling/analysis required - Thickened or dewatered sludge disposal options 
Equipment available available 
Batch mode may result in energy waste - Condensate incineration capabilities available 

Proven technology 
Minimal sludge disposal requirements (chemical sludge only) 
By-product incineration requirements 
Semi-annual sampling/analysis required 
Critical Fluid Extraction equipment not readily available 
Startup and shutdown not difficult in batch mode 

Compliance with NJPDES substantive requirements 
for discharge to Peach Island Creek or procurement 
of apermit for discharge to BCUA POTW 
Thickened or dewatered sludge disposal options 
available 
Condensate incineration capabilities available 



GW-8: 

S/S-1: 

S/S-2: 

S/S-3: 

Alternative 

Powdered Activated Carbon 
Enhanced Biological Treatment 

No Action 

Limited Action 

TABLE 3-14 (cont.) 

Technical Feasibility 

Proven technologies 
Large sludge disposal requirements (biological and chemical 
sludges) 
Semi-annual sampling/analysis required 
Equipment available 
Batch mode may require nutrient addition 

Administrative Feasibility 

N/A 

Secure fencing is available 

Slurry Wall, Dewater Unit, Cap - Proven technologies 

Compliance with NJPDES substantive requirements 
for discharge to Peach island Creek or procurement 
of a permit for discharge to BCUA POTW 
Thickened or dewatered sludge disposal options 

None 

Requires adjustment of deed 
Future land use restrictions 

Future land use restrictions as waste remains 
on site 

S/S-4: Slurry Wall, Dewater Unit, Vacuun- Proven technologies 
Extraction, On-Site Incineration, - Potential difficulties in controlling metallic particulates 
On-Site Stabilizaflon, Cap and/or fumes 

- Difficulty in implementing due to physical site constraints 
- Equipment availability is limited for incineration 

S/S-5 : Slurry Wall, Dewater Unit, Vacuun- Proven technlogies 
Extraction, On-Site Stabilization, 
Cap 

S/S-6: Slurry Wall, Dewater Unit, In Situ- Technology not well demonstrated beyond pilot-scale 
Vitrification, Cover • Requires treatability studies 

- Equipment availability is limited for vitrification 

Additional trial burns may be necessary 
Future land use restrictions 
Potential land disposal restrictions for ash 

Future land use restrictions as stabilized mass 
remains on site 
Potential land disposal restrictions 

Future land use restrictions as vitrified mass 
remains on site 

S/S-7: 

ro 
CO 
oo 
CO 

Slurry Wall, Dewater Unit, Vacuun- Proven technologies 
Extraction, Off-Site Land Disposa 

- TSCA facilities are limited 
- Potential land disposal restrictions 
- No future land use restrictions as waste is disposec 

off site 
- Off-site manifested transportation required 



TABLE 3-14 (cont.) 

Alternative Technical Feasibility Administrative Feasibility 

S/S-8: Slurry Wall, Dewater Unit, in Situ- Technologies required to install wellpoints, slurry wall and - Future land use restrictions 
Flushing, In Situ Stabilization, 
Cap 

percolation field are available and proven 
- In situ methods may not be feasible due to the nonhomogeneity 

of materials in the fill unit and the unconfirmed suitability 
of the underlying clay layer to contain the flushing fluids 

- In situ stabilization may not be feasible with existing 
technologies due to the presence of oversized debris in the 
fill unit 

S/S-9: 

S/S-10: 

S/S-11: 

S/S-12: 

to 
CO 

<=> S/S-13: 

Slurry Wall, Dewater Unit, - Technologies required to install slurry wall and vacuum 
Vacuum Extraction,Contaminant extraction system are available and proven 
Extraction, On-Site Stabilization,- Technology required to design, construct, and mobilize a 
Cap transportable extraction system is available 

- Availability of preconstructed transportable 
contaminant extraction systems is limited 

Potential land disposal restrictions may necessitati 
additional soil/sludge treatment prior to 
replacement on site 
Potential future land use restrictions 

- Technologies required to install wellpoints, slurry wall, and - Future land use restrictions 
percolation field are available and proven 

- In situ methods may not be feasible due to the nonhomogenei 
and rubble content of materials in the fill unit and the 
possible migration of fluid through the underlying clay layer 

- Technologies required to install slurry wall, wellpoints - Future land use restrictions 
and percolation field are available and proven 

- In situ methods may not be feasible due to the nonhomogeneh 
and rubble content of materials in the fill unit and the uncon
firmed suitability of the underlying clay layer to contain the 
flushing fluids 

Technologies required to install slurry, wellpoints are - Future land use restrictions 
available and proven 

- In situ stabilization may not be feasible with existing 
technologies due to the presence of oversized debris in the 
fill unit 

Slurry Wall, Dewater Unit, Vacuun- Technologies required to install slurry wall, wellpoints, and - TSCA facilities are limited 
Extraction, Off-Site Incineration vacuum extraction system are available and proven - Off-site manifested transportation required 

- Requires drumming of all waste for shipping off site • No future land use restriction as waste is disposed 
- Metals concentration limitations may preclude incineration off site 

in off-site facilities 

Slurry Wall, Dewater Unit, 
In Situ Soil Flushing, Cap 

Slurry Wall, Dewater Unit, 
in Situ Soil Flushing for PCBs of 
Partial Site, Cap 

Slurry Wail, Dewater Unit, In Situ-
Stabilization, Cap 



TABLE 3-14 (cont.; 

Alternative Technical Feasibility Administrative Feasibility 

S/S-14: Slurry Wall, Dewater Unit, 
Vacuum Extraction, Cap 

S/S-15: Slurry Wall, Dewater Unit, 
Vacuum Extraction, Contaminant 
Extraction for PCBs of Partial 
Site, Cap 

S/S-16: Slurry Wall, Dewater Unit, 
Vacuum Extraction, Contaminant 
Extraction for PCBs, 
On-Site Stabilization, Cap 

S/S-16': Slurry Wall, Dewater Unit, 
Vacuum Extraction, Containment 
Extraction for Metals, Off-Site 
Incineration 

Technologies required to install slurry wall, wellpoints, and 
vacuum extraction system are available and proven 

Technologies required to install slurry wall, vacuum 
extraction and wellpoints are available and proven 
Availability of preconstructed transportable contaminant 
extraction system is limited 

Technologies required to install slurry wall, vacuum 
extraction and wellpoints are available and proven 
Availability of preconstructed transportable contaminant 
extraction system is limited 

Technologies required to install slurry wall, vacuum 
extraction and wellpoints are available and proven 
Availability of preconstructed transportable contaminant 
extracflon system is limited 
Requires drumming of all waste for shipping off site 

- Future land use restrictions 

- Future land use restrictions 

Future land use restrictions 
TSCA facilities are limited 
Off-site manifested transportation required 

S/S-17: Slurry Wall, Dewater Unit, 
Vacuum Extraction, Contaminant 
Extraction for metals, 
On-Site Incineration, On-Site 
Stabilization, Cap 

Technologies required to install slurry wall, vacuum 
extraction and wellpoints are available and proven 
Availability of preconstructed transportable contaminant 
extraction system is limited 
Equipment availability is limited for incineration 

Future land use restrictions 

C 

ro 
CO 
t o 



TABLE 3-14 (cont] 

Alternative Technical Feasibility 

T-1 : 

T-2: 

T-3: 

T-4: 

T-5: 

O 
ro 
CO 
cr? 

In Situ Vitrification 

In-Tank Stabilization, 
On-Site Disposal 

On-Site Incineration 

Contaminant Extraction, On-Site 
Stabilization, On-Site Disposal 

On-Site Stabilization, Off-Site 
Disposal 

Contaminant Extraction, On-Site 
Stabilization, Off-Site Disposal 

Technology not well demonstrated beyond pilot-scale 
Requires treatability studies 
Must be used in conjunction with vitrification of ail other 
soil/sludge (S/S-6) 
Equipment availability is limited for vitrification 

Technology capabilities limited for resins 
Potential land disposal restrictions 
Equipment available to stabilize and dispose on site 

Administrative Feasibility 

Future land use restrictions as vitrified mass 
remains on site 

Future land use restrictions as tank disposed on sit( 

Proven technologies 
Potential difficulties in controlling metallic particulates 
and/or fumes 
May require mixing with on-site soil 
Equipment availability is limited for incineration 

- Additional trial burns may be required 
- May require RCRA land disposal unit for ash 
- Potential land disposal restrictions for ash 

- Potential future land use restrictions Technology required to design, construct, and mobilize a 
transportable extraction system is available 
Availability of technology to adequately stabilize the organic 
and metal contamination in the tank sludge is uncertain 
Availability of preconstructed transportable 
contaminant extraction system is limited 

Availability of technology to adequately stabilize the organic- TSCA facilities limited 
and metal contamination in the tank sludge is uncertain - Potential land disposal restrictions 

- Off-site manifested transportation required 

Technology required to design, construct, and mobilize a - Off-site manifested transportation potentially 
transportable extraction system is available required 
Availability of technology to adequately stabilize the organic 
and metal contamination in the tank sludge is uncertain 
Availability of preconstructed transportable 
contaminant extraction system is limited 

T-7: No Action N/A None 

T-8: Contaminant Extraction, 
Off-Site Incineration 

Technology required to design, construct, and mobilize a 
transportable extraction system is available 
Availability of preconstructed transportable 
contaminant extraction system is limited 

5 

TSCA facilities limited 
Off-site manifested transportation potentially 
required 



TABLE 3-14 (cont.) 

Alternative Technical Feasibility Administrative Feasibility 

T-9: Contaminant Extraction, 
On-Site Incineration 

Proven technologies 
Potential difficulties in controlling metallic particulates 
and/or fumes 
May require mixing with on-site soil 
Equipment availability is limited for incineration 
Technology required to design, construct, and mobilize a 
transportable extraction system is available 
Availability of preconstructed transportable 
contaminant extracflon system is limited 

- Additional trial burns may be required 
- May require RCRA land disposal unit for ash 
- Potential land disposal restrictions for ash 
- Potential future land use restrictions 



TABLE 3-15 

INITIAL SCREENING OF REMEDIAL ALTERNATIVES 
FOR 

SCP/CARLSTADT SITE 

ALTERNATIVE 

GW-1 

GW-2 

GW-3 

GW-4 

GW-5 

GW-6 

GW-7 

GW-8 

S/S-1 

S/S-2 

S/S-3 

S/S-4 

S/S-5 

S/S-6 

S/S-7 

S/S-8 

S/S-9 

S/S-10 

S/S-11 

S/S-12 

S/S-13 

S/S-14 

S/S-15 

S/S-16 

S/S-16' 

MEDIUM 

Ground Water 

Ground Water 

Ground Water 

Ground Water 

Ground Water 

Ground Water 

Ground Water 

Ground Water 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

Soil/Sludge 

EFFECTIVENESS 

Low 

Low 

High 

Low 

High 

High 

High 

High 

Low 

Low 

Moderate 

Moderate 

Moderate 

Moderate to High 

Moderate to High 

Low to Moderate 

Moderate to High 

Low to Moderate 

Low to Moderate 

Moderate 

Moderate to High 

Moderate 

Moderate 

Moderate 

Moderate 

IMPLEMENTABILITY 

High 

High 

Moderate 

High 

Moderate 

High 

High 

High 

High 

High 

High 

Low 

Low to Moderate 

Moderate 

Low 

Low 

Low to Moderate 

Low 

Low 

Low 

Low 

High 

Moderate 

Low to Moderate 

Low to Moderate 

PRESENT WORTH 
$1,000 

0 

0 

2,700 

Not Estimated 

2,500 

3,300 

6,600 

3.700 

650 

820 

4.500 

109,000 

28,000 

96,000 

111,000 

33.000 

47,000 

24,000 

14.000 

13.000 

238.000 

7.700 

22.000 

29,000 

272.000 
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ALTERNATIVE 

S/S-17 

T-1 

T-2 

T-3 

T-4 

T-5 

T-6 

T-7 

T-8 

T-9 

MEDIUM 

Soil/Sludge 

Tank Sludge 

Tank Sludge 

Tank Sludge 

Tank Sludge 

Tank Sludge 

Tank Sludge 

Tank Sludge 

Tank Sludge 

Tank Sludge 

TABLE 3-15 
(CONT.) 

EFFECTIVENESS 

Moderate 

Moderate 

Moderate 

High 

Moderate 

Moderate 

Moderate 

Low 

Moderate 

High 

IMPLEMENTABILITY 

Low to Moderate 

Moderate 

Moderate 

Low 

Moderate 

Moderate 

Low to Moderate 

High 

Moderate 

Low 

PRESENT WORTH 
$1,000 

141.000 

36 

76 

29 

35 

34 

36 

0 

55 

47 

5 



TABLE 3-16 

SUMMARY OF SITE-WIDE ALTERNATIVE COMPONENTS 

Site-Wide 
Al ternat ives 

A 

B 

C 

D 

D-

E 

F 

G 

H 

1 

J 

K 

Ground Water 
A l ternat ive 
Component 

GW-1 

GW-6 

GW-6 

GW-6 

GW-6 

GW-6 

GW-6 

GW-6 

GW-6 

GW-6 

GW-7 

GW-7 

Soil/Sludge 
Al ternat ive 
Component 

SS-1 

SS-3 

88-14 

88-5 

88-12 

88-15 

88-16 

88-9 

88-6 

88-4 

88-17 

88-16" 

Tank Sludge 
Al ternat ive 
Component 

T-7 

T-2 

T-2 

T-2 

T-2 

T-4 

T-4 

T-4 

T-1 

T-3 

T-9 

T-8 
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SECTION 4 
DESCRIPTION, DETAILED ANALYSIS, AND 

COMPARATIVE ANALYSIS OF ALTERNATIVES 
(PHASE III) 

4.1 Introduction 

This section provides a description, detailed analysis, and 
comparative analysis of each alternative which passed the initial 
screening of alternatives (Phase II). A listing and short 
description of these site-Avide alternatives for evaluating Phase 
III is presented in Table 4 -1 . Each altemative will be assessed 
against the specific SARA requirements listed below: 

• Protectiveness of human health and the environment; 

• Attainment of ARARs (or provide justification for invoking a 
waiver); 

• Cost-effectiveness; 

• Permanence of solutions and use of alternative treatment 
technologies or resource recovery technologies to the 
maximum extent practicable; and 

• Satisfaction of the preference for t reatment tha t reduces 
toxicity, mobility, or volume. 

In addition, SARA emphasizes evaluating each of the remedial 
a l t e r n a t i v e s on long- te rm effect iveness and re l a t ed 
considerations. These statutory considerations include: 

• The long-term uncertainties associated with land disposal; 

• The goals, objectives, and requirements of the Solid Waste 
Disposal Act; 

• The pers is tence, toxicity, and mobility of haza rdous 
substances and their constituents, and their propensity to 
bioaccumulate; 

• Short- and long-term potential for adverse health effects 
resulting from potential human exposure; 

• The potential for future remedial action costs if the 
alternative remedial action in question were to fail; and 
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• The potential threat to human health and the environment 
associated with excavation, transportation, redisposal, or 
containment (CERCLA Section 121). 

• Long-term maintenance costs. 

4.2 Overview of Evaluation Criteria 

Nine criteria have been developed by USEPA in its RI/FS 
Guidance Document (October 1988) to address the SAP^ 
requirements and considerations listed in Section 4.1. The 
criteria to be evaluated are: 

Overall protection of human health and the environment; 

Compliance with ARARs; 

Long-term effectiveness; 

Reduction of toxicity, mobility, or volume; 

Short-term effectiveness; 

Implementability; 

Cost; 

State acceptance; and 

Community acceptance. 

A description of each criterion is presented in the following 
paragraphs: 

4.2.1 Overall Protection of Human Health and the Environment 

This criterion provides a final check to assess whether the 
altematives are protective of human health and the environment. 
The overall assessment of protectiveness is based on a 
composite of factors assessed under the evaluation criteria, 
especially long-term effectiveness and permanence, short-term 
effectiveness, and compliance with ARARs. 
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4.2.2 Compliance with ARARs 

This criterion v^ll evaluate the compliance of each alternative 
with the ARARs which USEPA identified and has required to be 
used in the SCP FS/FOU (USEPA 1988) including but not limited 
to: 

40 CFR 264 (RCRA), requires control of wind dispersal 
(particulates) (all altematives) 

NJAC 7:26 (RCRA) (same as above) 

40 CFR 264, Subpart X, applicable to steam stripping and 
vapor ex t rac t ion (all a l t e rna t ives involving t h e s e 
technologies) 

40 CFR 264, Subpa r t F, ground water moni tor ing 
requirements, (all alternatives) 

40 CFR 50:NAAQS Air s tandards for particulate matter (all 
altematives) 

NJAC 7:27-13:AAS Air s tandards for suspended particulate 
matter , hydrocarbons, and photochemical oxidants (all 
altematives) 

The ARARs identified and required by USEPA for application to 
the SCP site are listed in Appendix G. 

This criterion will also evaluate the compliance of each 
altemative with requirements which USEPA has determined are 
to be considered (TBCs), such as soil cleanup objectives. When 
an ARAR is not met, the basis for justifying one of the six waivers 
allowed under CERCLA will be discussed. For each altemative, 
the following will be addressed: 

• Compliance with chemical-specific requirements, 

• Compliance with location-specific requirements, 

• Compliance with action-specific requirements. 

4.2.2.1 Land Disposal Requirements 

As discussed in Section 3.1.1, EPA has determined that the Land 
Disposal Restrictions (LDRs) are applicable to the SCP site for 
any remedial altemative that would involve placement of a RCRA 
Hazardous Waste. Certain t r ea tmen t a l ternat ives (i.e.. 
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Altematives A, B, C, D', and H) would not trigger placement as 
soil/sludge is not removed and/or replaced. Therefore the LDRs 
would not be applicable to these alternatives for soil/sludge. 
Placement of the tank in the FOU after stabilization may require 
a variance from LDR. However, alternatives (i.e., Altematives D, 
E, F, G, I, J , and K) which involve excavation and on-site or off-
site treatment or disposal would trigger placement of restricted 
RCRA hazardous waste and must comply with the LDRs. For 
those altematives affected by the LDRs, a treatability variance 
would be required to comply with the LDRs. A treatability 
variance (as defined under 40 CFR §268.44) is appropriate 
because the LDR treatment standards are based on treating less 
complex matrices of industrial process wastes (USEPA 1989) 
and not contaminated soil and debris as found in the SCP FOU. 
Site-specific conditions (i.e., the rubble and debris within the 
soil/sludge matrix at SCP) may affect the implementation and 
overall effectiveness of the altematives (i.e.. Alternatives D, E, F, 
G, I, J , and K) which are affected by the LDRs. 

EPA has determined that the soils and sludges at the site are 
RCRA h a z a r d o u s was te s . The was tes are considered 
"characteristic" hazardous wastes. In addition, the wastes 
contain "California list" wastes (nonliquid hazardous wastes 
containing halogenated organic compounds (HOCs) in total 
concentration greater than or equal to 1,000 mg/kg) . In 
accordance with the above, under a 40 CFR §268.44 treatability 
variance, the treatment technologies affected by the LDRs mus t 
meet the EPA's interim "treatment levels / ranges" for the 
c o n t a m i n a t e d s o i l / s l u d g e . The in t e r im " t r e a t m e n t 
l eve l s / ranges" for the site-specific "character is t ic" and 
"California list" wastes are given in Table 4- la . 

4.2.3 Long-Term Effectiveness and Permanence 

Evalua t ion of th i s cr i ter ion de te rmines the long-term 
effectiveness of altematives for protecting human health and the 
environment after response objectives have been completed. 
The pr imary focus of this evaluation is the extent and 
effectiveness of the controls that may be required to manage the 
potential risks posed by treatment residuals and /o r untreated 
wastes. The following components will be addressed under this 
criterion: 
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• Magnitude of Remaining Risk - Assesses the residual risk 
remaining from untreated waste or treatment residuals at 
the conclusion of remedial activities. 

• Adequacy and Reliability of Controls - Considers the 
adequacy and suitability of controls, if any, that are used to 
manage treatment residuals or untreated wastes that remain 
at the site. Determines if these controls are sufficient to 
ensu re t h a t any possible exposure to h u m a n and 
environmental receptors is within protective l imits . 
Considers also the long-term reliability of controls for 
p r o v i d i n g c o n t i n u e d p r o t e c t i o n from r e s i d u a l 
contamination. 

• Reliability of Controls - Evaluates the long-term reliability of 
management controls for providing continued protection 
from residuals. 

Because each of the site-wide alternatives (except No Action and 
Altemative K) involves leaving treated or contained soil/sludge 
residues on site, it is expected that five-year effectiveness 
reviews will be required. These reviews would examine remedy 
performance to date and evaluate the need for further remedial 
action. 

4.2.4 Reduction of Toxicity, Mobility, or Volume 

The assessment of this criterion evaluates the anticipated 
performance of specific treatment technologies. This evaluation 
criterion addresses the s ta tu tory preference for selecting 
remedial act ions t ha t employ t r ea tmen t technologies to 
permanent ly and significantly reduce toxicity, mobility, or 
volume of wastes. 

This criterion focuses on the following factors: 

• The amount of hazardous materials that will be destroyed or 
treated, including how principal threats will be addressed. 

• Irreversibility of treatment. 

• The type and quantity of residuals that will remain following 
treatment. 

• The treatment processes the remedy will employ, and the 
materials they will treat. 
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• The degree of expected reduction in toxicity, mobility, or 
volume measured as a percentage of reduction (or order of 
magnitude). 

• Whether the alternative would satisfy the statutory 
preference for treatment as a principal element. 

4.2.5 Short-Term Effectiveness 

This criterion examines the effectiveness of alternatives for 
protecting human health and the environment during the 
construction and implementation period until the response 
objectives have been met. The following factors will be 
addressed under this criterion: 

• Protection of the Community During Remedial Actions -
Addresses the potential risks to human health from 
implementation of the proposed remedial action (e.g., 
fugitive dust emissions from excavation). 

• Protection of On-site Workers During Remedial Actions -
Assesses potential risks to on-site workers as well as the 
effectiveness and reliability of protective measures to reduce 
worker exposure. 

• Environmental Impacts - Addresses the potential adverse 
environmental impacts that may result from implementation 
of an alternative and evaluates the effectiveness of available 
mitigative measures to prevent or reduce impacts. 

• Time Until Remedial Response Objectives are Achieved -
Estimates the time required to achieve protection for either 
the entire site or for individual elements associated with 
specific threats. 

4.2.6 Implementability 

The implementability criterion addresses the technical and 
administrative feasibility of implementing an altemative and the 
availability of various services and materials required during 
implementation. This criterion involves analysis of the following 
factors: 
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4.2.6.1 Technical Feasibility 

• Construction and Operation - Relates to the technical 
difficulties and unknowns associated with a technology. 

• Reliability of Technology - Focuses on the likelihood that 
technical problems associated with implementation will 
lead to schedule delays. 

• Ease of Undertaking Additional Remedial Action - Discusses 
the types, if any, of future remedial actions which may be 
undertaken and the difficulty of implementing such 
additional actions. 

• Monitoring Considerations - Addresses the ability to 
monitor the effectiveness of a remedy, and includes an 
evaluation of the potential risks from exposure should 
monitoring be insufficient to detect a system failure. 

4.2.6.2 Administrative Feasibility 

Related to the activities needed to coordinate with other offices 
and agencies (e.g., obtaining permits for off-site activities). 

4.2.6.3 Availability of Services and Materials 

• Availability of adequate off-site treatment, storage capacity, 
and disposal services. 

• Availability of necessary equipment, specialists, and 
provisions to ensure any necessary additional resources. 

• Availability of prospective technologies. 

• Availability of services and materials, plus the potential for 
obtaining competitive bids. 

4.2.7 Cost 

Cost evaluation of each alternative includes consideration of 
capital costs and annual costs. The accuracy provided by these 
cost estimates is reflected by using a contingency of 20%. A 
present worth analysis is also conducted, allowing all remedial 
action altematives to be compared on the basis of a single cost. 
These three components are discussed in the following 
paragraphs: 
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• Capital Costs - Capital costs consis t of direct (i.e., 
construction) and indirect (i.e., noncons t ruc t ion and 
overhead) costs. Direct costs include expenditures for the 
equipment , labor, and mater ials necessary to install 
remedial actions. Indirect costs include expenditures for 
engineering, financial, and other services that are not part 
of the actual installation activities bu t are required to 
complete the installation of a remedial altemative. 

• Annual Costs - Annual costs are post-construction costs 
necessary to ensure the continued effectiveness of a 
remedial action. 

• Present Worth Analysis - After completion of the cost 
estimate, an economic analysis considering the time value of 
money is conducted to allow comparison of alternatives. 
The comparison is made through a present worth analysis. 
Expenditures tha t occur over different time periods are 
evaluated by discounting future costs to the current year. 
This single figure represents the amount of money that , if 
invested in the base year and disbursed as needed, would be 
sufficient to cover all costs associated with the remedial 
action over its plarmed life. 

For each of the Phase III site altematives, the cost analysis 
includes refined estimates of the capital and operations and 
maintenance (O&M) costs associated with a ground water 
t rea tment alternative, a soil /sludge alternative and a t ank 
altemative. Since rapid site dewatering is required for all site 
alternatives, ground water treatment will be completed within 
the first year of the site remediation work. Because the 
operating period for ground water t reatment is substantially 
reduced, as compared to the two years used in the Phase II 
analysis, O & M costs are substantiadly reduced. Operator labor 
and monitoring and analysis costs represent most of the O & M 
cost reduction. Therefore, all ground water O&M costs are 
t rea ted a s capital costs for purposes of p re sen t worth 
calculation. 
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The time period for soil/sludge and tank sludge remediation is 
relatively short and the work associated with these remedial 
activities is not readily divisible into conventional construction 
and O & M categories. Therefore, all costs except ground water 
monitoring are handled as capital or initial costs. 

The costs associated with ground water monitoring are factored 
into total present worth using a 5 percent discount rate over 30 
years . For site al tematives tha t include soil washing, it is 
assumed that ground water is treated in the system designed for 
t rea tment of the spent soil washing fluid. Therefore, no 
additional costs associated with ground water t reatment are 
included in the overall altemative cost. 

Details of cost estimates for all site altematives are presented in 
Table 4-2 and Appendix K. 

4.2.8 State Acceptance 

This criterion evaluates the technical and administrative issues 
and concerns tha t the State (or support agency) may have 
regarding each of the altematives. Because the State has not yet 
been provided with a formal opportunity to review the detailed 
analysis of the remedial altematives, no formal comments from 
the State are currently available for evaluation of this criterion. 
It is anticipated that the formal comments from the State will be 
provided during the public comment period. These comments 
will then be addressed in the final FS Report or Responsiveness 
Summary Section of the Record of Decision (ROD). 

4.2.9 Community Acceptance 

This criterion incorporates public comments into the evaluation 
of the remedial altematives. 

Because the public has not yet been provided with a formal 
opportunity to review the detailed analysis of the remedial 
altematives, no formal comments from the public are currently 
available for evaluation of this criterion. It is anticipated that the 
formal comments from the public will be provided during the 
public comment period on this FS report. These comments will 
then be addressed in the Responsiveness Summary Section of 
the ROD. 
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4.3 Description and Detailed Analysis of Alternatives for the 
Entire Site 

Thirty-two site-wide altematives have been selected for detailed 
analysis. With the exception of the No Action Alternative, 
institutional land use controls will be included with each 
altemative to the extent possible and the site will be secured 
from unauthorized personnel. A listing of these alternatives 
appears in Table 4-1. 

4.3.1 FOU-Site Alternative A, No Action 

4.3.1.1 Detailed Description of the Alternative 

The No Action site altemative would not include any remedial 
activities, but would provide for long-term monitoring of ground 
water. Semi-annual sampling/cinalysis would assess contaminant 
migration and the long-term effectiveness of the No Action 
altemative. Consideration of this altemative is required by the 
National Contingency Plan to provide a baseline to which all 
other altematives may be compared. 

4.3.1.2 Overall Protection of Human Health and the Environment 

This alternative does not prevent the degradation of ground 
water underlying the SCP site or the degradation of hydraulically 
connected media. Contaminants would continue to migrate to 
the underlying till aquifer, and potentially to the bedrock 
aquifer. The bedrock aquifer is presently classified as a potable 
water supply. An unacceptable risk to public health is possible 
relative to future use of the water table and till aquifers by on-
site workers and the potential vertical migration of 
contaminants to the bedrock aquifer (Clement Associates 1990). 

The existing, unacceptable risk to human health from dermal 
contact with and incidental ingestion of contaminated 
soil/sludge will continue to exist. Migration of soil/sludge 
contaminants to ground water. Peach Island Creek, and possibly 
off-site through overland flow may occur. This migration may 
create additional points of exposure as well as adverse ecological 
effects. Contaminant migration to Peach Island Creek may 
adversely affect aquatic life. 
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Possible failure of the tank and release of its contents may pose 
additional risks to human and environmental receptors and 
cause further degradation of potentially affected media. 

Long-term monitoring will track contaminant migration and can 
guide future decisions concerning possible remediation. 

4.3.1.3 Compliance with ARARs 

The No Action altemative will leave contaminated ground water 
in the water table aquifer and will not achieve Appendix G 
ARARs or TBCs for the shallow ground water. 

Soil/sludge will not be remediated in this alternative and will 
not achieve Appendix G ARARs/TBCs. Since no placement of 
RCRA hazardous waste would occur under No Action, the LDRs 
are not triggered. This alternative will not eliminate 
contaminant migration to ground water or surface water, or 
direct contact exposure pathways. 

Ground water monitoring will be executed in compliance with 
40 CFR, Subpart F and the New Jersey Hazardous Waste Facility 
Requirements- General (N.J.A.C. 7:26 Subchapter 9). 

4.3.1.4 Long-Term Effectiveness 

This alternative will not preclude the degradation of ground 
water underlying the SCP site nor will it prevent the potential, 
unacceptable future risk to users of the water table or till 
aquifers. This potential, unacceptable risk, identified by Clement 
Associates (1990), assumes future use of these water bearing 
units by on-site workers, and no attenuation of existing 
contaminant levels. Vertical contaminant migration to the 
bedrock aquifer may pose an unacceptable risk to users of this 
unit. The bedrock aquifer is a heavily used regional aquifer used 
for potable water supply and industrial water supply in this area. 
This alternative would allow the continued migration of 
contaminants from the water table aquifer to other aquifers and 
surface water. 
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The existing fence, bordering the perimeter of the site on three 
sides, may act as an impediment to potential t respassers ; 
however, the soil/sludge contamination will remain and continue 
to present an unacceptable risk to human health via dermal 
contact. Incidental ingestion, and inhalation pathways. The 
effectiveness of the existing fence if not properly maintained as a 
deterrent will decrease over time. Soil/sludge contaminants 
may continue to migrate to ground water and Peach Island Creek 
as well as off-site by leaching or overland run-off. Although 
exposure of human receptors to Peach Island Creek is unlikely 
(Clement Associates 1990), continued contaminant migration 
may adversely affect aquatic life. In addition, future on-site 
activities, if any, may pose an unacceptable risk to on-site 
workers and the nearby community from fugitive dus t and 
volatile emissions related to soil/sludge disturbances. 

The integrity of the on-site tank is suspect, and continued 
exposure to the elements may cause a s tructural failure and 
release of the contents. Such a release may allow migration of 
h ighly contaminated material to other media such as local 
ground and surface waters. Exposure to this material or the 
affected media may pose an unacceptable risk to human and 
environmental receptors. 

The long-term monitoring program will be designed to collect 
and analyze ground water is effective for tracking contaminant 
migration to other media and off-site. 

4.3.1.5 Reduction of Toxicity, Mobility, or Volume 

There is no reduction in toxicity, mobility, or volume since no 
remedial action is employed in this altemative. 

4.3.1.6 Short-Term Effectiveness 

The No Action alternative will not prevent the continued 
migration of contaminated ground water from the water table 
aquifer to the underlying till aquifer in the short-term. 

The No Action alternative will not mitigate the existing 
unacceptable risk to human health through dermal contact 
with, incidental ingestion of, or inhalation of contaminants in 
soil/sludge (Clement Associates 1990). The existing fence may 
serve as a deterrent to potential t respassers , bu t it cannot 
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ensure exposure prevention. Moreover, that portion of the site 
bounded by Peach Island Creek is not fenced. This altemative 
will not prevent contaminant migration to ground water and 
Peach Island Creek through leaching or overland run-off. 
Potential contaminant migration to Peach Island Creek may 
adversely affect aquatic life. 

The No Action altemative would not address the contents of the 
on-site tank. The suspect integrity of this tank, despite 
containment in a roll-off trailer, may present an unacceptable 
risk to human and environmental receptors in the event of a 
structural failure, with subsequent release of its concentrated 
contents. However, Clement Associates (1990) did not evaluate 
any potential risk relative to the on-site tank. 

Since no remediation would occur on site, the No Action 
alternative does not pose an unacceptable risk to on-site 
workers or the nearby community relative to remedial activity. 

4.3.1.7 Implementability 

No construction is proposed under this alternative; therefore, no 
technical difficulties will be experienced. 

4.3.1.8 Cost 

Capital Cost $0 
O&M $42,000 (per year for 30 years) 
Present Worth $650,000 

4.3.1.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this altemative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 

4.3.1.10 Community Acceptance 

Following receipt of public comments regarding this altemative, 
they will be included in either the final FS document or the 
Responsiveness Summary Section of the ROD. 
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4.3.2 FOU-Site Alternative B, Slurry Wall, Dewater Unit and Treat, Tank 
Containment, Cap 

4.3.2.1 Detailed Description of the Alternative 

The major components of this altemative are as follows: 

• Install an upgraded cutoff wall (i.e., slurry wall) along the 
perimeter of the FOU. The slurry wall would be keyed into 
the clay layer underljring the fill unit, peat layer and silt 
layer. According to Dames & Moore (1990) soil borings, 
the clay layer underlying the FOU is continuous. 

• Install a dewatering system for shallow ground water, 
consist ing of three parallel t rench dra ins , a lateral 
collection drain, and a sump. 

• Eliminate the water table aquifer by extracting the ground 
water to maintain a hydraulic gradient toward the FOU and 
treat the ground water. 

• Stabilize the tank sludge in the tank, overpack the sludge 
tank within a larger tank, fill the space between the two 
tanks with catalytic resin, and place the tank within the 
FOU to be contained by the soil bentonite slurry wall and 
the cap system. 

• Install an upgraded RCRA cap with two synthet ic 
membranes. 

• Monitor site ground water and provide site maintenance of 
the containment system. 

The slurry wall will be designed to be 3 feet thick, 15 to 17 feet 
deep, 2,100 feet long, and keyed into the clay layer underlying 
the FOU. The total vertical area of the wall would be about 
31,000 to 36,000 square feet. After installation, the average 
thickness of the slurry wall is expected to be greater than 3 feet, 
because site conditions (i.e., rubble and large size debris) may 
cause sloughing of the sidewalls. Significant slurry loss is also 
expected during construction. To upgrade the performance of 
this slurry wall, both sides of the slurry wall will be provided 
with membrane liners, and backfill will be designed to achieve a 
permeability of 2x10-8 cm/sec or less. 
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The proposed cap system consists of, from the top layer, one 
foot of topsoil with a grass cover, two feet of cover soil, a 60-mil 
HDPE membrane, one foot of clay or bentonite-amended soil, a 
60-mil HDPE membrane, and one foot of low-permeability soil. 
A gas collection system with vapor phase carbon controls (if 
necessary) would be incorporated to relieve any vapor pressure 
under the cap. 

The total area of the cap would be about 6 acres. The total 
length of the trench drain is estimated at 2,000 feet. 

The water table ground water flow rate into the trench drains 
will vary depending on the time after drain installation and the 
treatment capacity. The theoretical flow can be estimated based 
on the assumpt ion of Ins tantaneous drain installation, no 
treatment limitation, and no recharge. The actual flow can be 
estimated by adjusting the theoretical estimate based on the 
effects of construction dewatering time (i.e., removal of water 
during t rench drain installation), t reatment capacity, and 
probable recharge before cap installation. 

The estimated theoretical flow rates are as follows: 

- Initial flow: higher than 100 gpm 

- After one month: less than 20 gpm 

The estimated actual flow rates are as follows: 

- During-one month drain installation: 25 to 50 gpm 

- Immediately after drain installation: 25 gpm 

- Two months after drain installation: less than 15 gpm 

- Four months after drain installation: 5 to 10 gpm 

Based on these flow rates, the ground water treatment facility 
will be sized for a 50 gpm flow rate. 

For the long-term steady state condition after slurry wall and cap 
installation, the anticipated ground water recharge into the FOU 
is estimated at less than 1 gpd for the combined flow through 
the slurry wall and the multilayer cap. (Calculations for the flow 
£u:e provided in Appendix N.) The recharge through the slurry 
wall is based on a slurry wall thickness of 3 feet, differential 
head of 7 feet, and an upgraded slurry wall design. 
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This estimated flow rate is low. The leachate generation 
potential is even lower as the slurry wall seepage will traverse a 
flow path along the bottom of the First Operable Unit (i.e., 
trickle) leaving virtually no opportunity to be contaminated by 
the soil/sludge in the FOU. 

The calculated outflow from the FOU into the till aquifer would 
not exceed 1 gpd, thus , the bottom of the FOU would not 
contain free ground water. Ground water recovery would not be 
feasible for the FOU after complete containment and dewatering. 

The ground water treatment system utilized during dewatering 
will employ chemical precipitation, s team str ipping, and 
optional UV/peroxidation polishing for removal of metals, PCBs, 
and other organics from ground water in the water table aquifer. 
Following equalization to even out flow and concentrat ion 
irregularities and possibly to remove other second-phase liquids 
from the ground water, the liquid would proceed through the 
chemical precipitation process. Coagulants such as alum or 
metal hydroxides would be introduced in a rapid mix tank. 
Polymer would be added in a subsequent flocculation tank, and 
settling of coagulated solids, precipitated metals, and absorbed 
PCBs would take place in a clarifier. Air emissions from 
chemical precipitation will be controlled via the use of closed 
tanks , vented to the steam stripper air emissions controls if 
necessary. Sludge from the clarifier would be thickened or 
dewatered for hauling to an off-site TSD. Following optional pH 
adjustment (to bring pH into the range for direct or indirect 
discharge), the ground water would be treated via s team 
stripping. Steam would be introduced to the stripping column 
countercurrent to the flow of ground water. Ground water would 
be preheated in a hea t exchanger with s t r ipper effluent. 
Overhead from the stripper would go through a condenser to a 
decant step. Organic phase material separated out would be 
drummed for off-site incineration. Aqueous-phase decant would 
be routed back to the stripping column for further treatment. 
Air emissions from the stripper condenser vent would be 
captured in a disposable vapor phase carbon (VPC) canister or 
equivalent. 
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If needed, UV/peroxidation would be employed for polishing 
treatment for organics removal. To enhance the efficiency of 
UV/peroxidation. multi-media filtration for residual suspended 
solids removal is proposed. Following filtration, concentrated 
hydrogen peroxide would be introduced via an in-line mixer. 
The catalyzed peroxidation would be carried out in a reactor 
equipped with high-intensity UV lamps. If needed to 
accommodate variations in receiving stream flow or BCUA POTW 
sewer capacity, treated effluent would be stored in a holding 
tank prior to discharge. 

4.3.2.2 Overall Protection of Human Health and the Environment 

Capping will prevent dermal contact with and incidental 
ingestion of soil/sludge contaminants (which currently pose an 
unacceptable risk to human health), eliminate volatile and 
fugitive dust emissions, and prevent surface run-off contaminant 
transport to Peach Island Creek and off-site. For this altemative, 
the only migration pathway remaining is vertical ground water 
flow from the FOU to the till aquifer and bedrock aquifer; 
however, containment and removal of shallow ground water 
would substantially reduce this potential migration. 

Based on the upgraded slurry wall design and upgraded cap 
design, the combined water leakage into the FOU would be less 
than one gallon per day. Thus, the long-term effect of the FOU 
on the till aquifer would be negligible, particularly when 
compared to the current conditions. Therefore, a potential 
unacceptable risk due to future migration from the subsurface 
ground water into the till aquifer is not anticipated. Long-term 
monitoring would track contaminant migration and can guide 
future decisions concerning additional remediation. 

4.3.2.3 Compliance with ARARs 

This alternative involves the removal of all ground water from 
the water table aquifer and treatment to comply with NJPDES 
toxic effluent limitations (i.e., N.J.A.C. 7:14A-1. Appendix F) for 
discharge to Peach Island Creek or with pretreatment standards 
for discharge to the BCUA POTW. Since the water table aquifer 
would be removed, and recharge will be substantially reduced by 
containment options, the attainment of ARARs in the water table 
aquifer would not be relevant. Containment and ground water 
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removal might protect humans from direct contact exposures, 
and might protect ground water from degradation due to 
leaching, and Peach Island Creek from the migration of 
contaminated soil/sludge run-off. It would not, however, meet 
the Appendix G soil/sludge PCB ARAR or Appendix G TBCs, (i.e.. 
New Jersey Soil Cleanup Objectives). 

Ground water will be collected using trench drains at a rate of 
less than 100,000 gpd; therefore, this altemative is not affected 
by N.J.A.C. 7:19 (i.e.. permit to Divert Surface or Subsurface 
Waters) or N.J.A.C. 7:8-3.11 (i.e., WeU Drilling and Pump 
Instal lers Licensing Act). Also, ground water t rea tment 
processes will adhere to the provisions for air emissions. Future 
ground water monitoring will satisfy the requirements of 40 
CFR, Subpart F and the New Jersey Hazardous Waste Facility 
Requirements. 

Altemative B does not include placement of RCRA hazardous 
wastes and would not be affected by the LDRs. All excavation 
plans will be designed and implemented to satisfy the New 
Jersey Soil Erosion and Sediment Control Requirements (i.e. 
N.J.A.C. 4:24-1). The cap design will meet the requirements of 
the New Jersey Hazardous Waste Facility Closure/Post-Closure 
Requirements (i.e., N.J.A.C. 7:26). 

During remediation, protective measures will be taken to adhere 
to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e.. 29 CFR 1926). 
Long-term monitoring and site maintenance plans will comply 
with the New Jersey Hazardous Waste Facility Requirements-
General (i.e.. N.J.A.C. 7:26. Subchapter 9). 

All excavation plans will meet the requirements of Executive 
Orders on Flood Plain Management and Wetlands Protection 
(i.e.. E.O.'s 11988 and 11980), Clean Water Act Section 404, 
General Standards for Permitting Stream Encroachment (i.e., 
N.J.A.C. 7:8-3.15), Hackensack Meadowlands Development 
Commission Zoning/Land Use/Environmental Requirements 
(i.e.. N.J.A.C. 19:14) and possibly the Freshwater Wetlands 
Protection Act of 1987 (i.e.. N.J.S.A. 13:98-1). 
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4.3.2.4 Long-Term Effectiveness 

The slurry wall is expected to maintain its integrity over a long 
period of time. The detailed design of the slurry wall for the 
SCP site would include a compatibility tes t to verify the 
performance of the backfill material when in contact witii the 
contaminated site ground water. Although once the FOU is 
dewatered, shallow ground water from the site would no longer 
be in contact with the slurry wall. 

Ground water recharge of the FOU is expected to be minimal. 
The s lurry wall will impede the mobility of so i l / s ludge 
contaminants to ground water and Peach Island Creek. The 
water table aquifer will be continuously removed and treated 
until dewatering is complete. The removal of ground water from 
the water table aquifer will prevent any potential future use of 
shallow ground water underljring the site, and any unacceptable 
risk linked to use of this aquifer. 

The slurry wall and cap containment of the dewatered FOU will 
deter the vertical migration of soil/sludge contaminants to the 
till and bedrock units. 

The long-term performance of the cap has not been fully proven 
because the use of multi-media cap systems and membrane 
liners began only approximately 10 years ago. Based on 
performance tests conducted under rigorous conditions as well 
as actual service data, the proposed cap system, with its double 
membrane feature and adequate soil cover, should last for more 
than 100 years without significant deterioration. The RCRA-
performance cap will effectively preclude future exposure 
through dermal contact with, incidental ingestion of. and 
inhalation of soil/sludge contaminants, thereby mitigating the 
existing, unacceptable risk associated with these exposure 
pathways. Further, the cap will reduce the contact of surface 
run-off with soil /sludge, which would prevent the potential 
transport of soil/sludge contaminants to Peach Island Creek or 
off-site. In addition, the cap will prevent the future exposure of 
the nearby community to fugitive dust and volatile emissions 
related to soil d is turbance events thereby eliminating the 
inhalation pathway which is linked to an unacceptable risk 
(Clement Associates 1990). 
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Failure of the tank and exposure to the tank contents would pose 
a potential risk to human health and the environment. The 
stabilization of the tank and its incorporation into the FOU 
should prevent a potential release of the tank contents to the 
environment. 

Monitoring and main tenance will be used to minimize a 
potential, unacceptable risk associated with the failure of the 
slurry wall or cap. Overall, long-term effectiveness of this 
alternative is expected to be acceptable as long as adequate 
monitoring and maintenance are continued. 

4.3.2.5 Reduction of Toxicity, Mobility, or Volume 

Recovery of shallow ground water for treatment will substantially 
reduce the toxicity, mobility and volume of shallow ground water 
contaminants . Incineration of steam stripped organics will 
el iminate the toxicity and volume of these compounds . 
UV/peroxidation is a destructive process that also permanently 
reduces contaminant toxicity and volume. Sludges from ground 
water treatment could effect reduction in contaminant toxicity 
(via stabilization) or toxicity and volume (via incineration). All 
the proposed treatment processes for ground water and sludge 
from the treatment process are irreversible, with the possible 
exception of stabilization, over the long-term. 

This alternative does not achieve a reduction in toxicity or 
volume of soil/sludge contaminants. However, this altemative 
will physically limit the mobility of the soil/sludge contaminants 
due to the secure containment design and removal of shallow 
ground water. 

4.3.2.6 Short-Term Effectiveness 

It is expected that the total site construction can be completed 
within one to two years. During site construction activities, 
fugitive dust would be controlled by wetting the exposed ground 
surface. Slurry wall installation, although it involves t rench 
excavation, may not create a significant amount of dust or volatile 
emissions because the trench will be excavated under slurry and 
the excavated material will be wet and coated with bentonite 
slurry. Cap installation will not significantly disturb the site 
surface soil. The only short-term, unacceptable risk would stem 
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from t rench drain excavation. The t rench dra in may be 
excavated under an enclosure (e.g., fabric dome) to control both 
fugitive dus t and volatile emissions into the sur rounding 
environment. Only a small section of the trench, less than 100 
feet, would be open at any given time. To the maximum extent 
possible, the excavated material would be used for t rench 
backfilling to minimize soil placed on the surface. On-site 
workers can be adequately protected by appropriate health and 
safety measures to prevent short-term health effects. Potential 
fugitive dus t and volatile emissions in the enclosure from the 
excavation of the trench drains will require treatment prior to 
re lease to comply with r e q u i r e m e n t s for emi s s ions . 
Unacceptable risks to human health associated with current 
ground water conditions are the same as those outlined in the 
No Action altemative. 

The time needed for remediation of ground water following 
system s tar tup is estimated to be a minimum of 3 months , 
assuming 3 x 106 gallons of ground water to be treated. Because 
the volume of residuals possibly requiring off-site TSD disposal is 
low, estimated at 44 tons for inorganic sludges and 10,000 
gallons for organic decants from steam stripping, the possible 
environmental impact of these residuals arising from transport 
is not considered prohibitive. Because residuals would be 
transported to a permitted TSD facility, these materials would 
be managed so as to mitigate further risk from these substances. 

4.3.2.7 Implementability 

Technical Feasibility 

The site is underlain by a clay layer generally 8 to 10 feet thick; 
hence, the slurry wall can be keyed into the clay. The rubble in 
the fill un i t may interfere with t rench excavation. This 
altemative uses only well-established construction methods for 
installation of the cap and slurry wall. Numerous contaminated 
sites have been remediated by containment methods very similar 
to this altemative. 

The ground water treatment system proposed can be readily 
constructed, given presently-available system components . 
Additional treatability studies on chemical precipitation and on 
UV/peroxidation as a polishing process are required to verify 
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that the process train proposed can meet the criteria for direct 
or indirect discharge. Once the water table aquifer has been 
dewatered, the need for additional shallow ground water 
remedial action is obviated. Effluent monitoring can be readily 
conducted. 

Administrative Feasibility 

Treated ground water is expected to meet either the NJPDES 
toxic effluent limits for direct discharge to Peach Island Creek 
or the pretreatment requirements for discharge to the BCUA 
POTW. 

Availability of Materials and Services 

Materials, equipment, necessary specialists, and contractors for 
implementation of this alternative are readily available at 
present. 

4.3.2.8 Cost 

Concept-level capital and operation and maintenance (O & M) 
costs for ground water treatment are given in Appendix K. 
Among capital costs, the cost for the steam stripping unit and 
associated condenser cooling system is predominant; the 
UV/peroxidation system also contributes significantly to the 
capital cost. Operation and maintenance costs are composed 
chiefly of operator labor, analytical monitoring, and energy 
(power, fuel) costs. The present worth of ground water 
treatment is estimated at $3.1 million, representing the sum of 
the estimated capital cost of $2.93 million and an estimated 
O & M of $170,000. as described in Section 4.2.7. The total cost 
of Site Altemative B is as follows: 

Capital Cost $7,410,000 
O&M $61,000 (per year for 30 years) 
Present Worth $8,300,000 

4.3.2.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this altemative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 
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4.3.2.10 Community Acceptance 

Following receipt of public comments regarding this altemative, 
they will be included in either the final FS document or the 
Responsiveness Summary Section of the ROD. 

4.3.3 FOU-Site Alternative C, Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Tank Containment, Cap 

4.3.3.1 Detailed Description of the Alternative 

This altemative upgrades FOU-Site Altemative B by the addition 
of vacuum extraction of volatile soil/sludge contaminants. The 
key components of this alternative are as follows: 

• Install a cutoff wall (i.e., upgraded slurry wall) along the 
perimeter of the FOU to isolate the FOU from the 
surrounding ground water. This wall would be equivalent 
to that of Site Altemative B. 

• Install a wellpoint system to remove shallow ground water 
for treatment and discharge to the appropriate location. 

• Remove volatile compounds from the soil/sludge by the in 
si tu vacuum extraction method using the well point 
system. 

• Stabilize the tank sludge in the tank, overpack the sludge 
tank with a larger tank, fill the space between the two 
tanks with catalytic resin, and place the tank within the 
area to be contained by the slurry wall and cap. 

• Install an upgraded RCRA cap with two synthet ic 
membranes. 

• Monitor site ground water and provide site maintenance. 

The slurry wall will be designed to be 3 feet thick, 15 to 17 feet 
deep. 2100 feet long, and keyed into the clay layer underlying 
the FOU. To upgrade the performance of the slurry wall, both 
sidewalls will be lined with geomembranes. and backfill will be 
designed to achieve a permeability of 2x10-8 cm/sec . The total 
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vertical area of the wall would be about 31.000 to 36.000 square 
feet. After installation, the average thickness of the slurry wall is 
expected to be wider than 3 feet because of the site conditions 
(i.e., rubble and large size debris) causing sloughing of sidewalls. 
Significant slurry loss is also expected during construction. 

The proposed cap consists of, from the top layer, one foot of 
topsoil with a grass cover, two feet of cover soil, a 60-mil HDPE 
membrane, one foot of clay or bentonite-amended soil, a 60-mil 
HDPE membrane, and one foot of low-permeability soil. The total 
cap area will be approximately 6 acres. 

The integrity of the containment system is expected to be very 
high because of the site conditions and the design of the 
conta inment system. The most important factor for the 
integrity of the containment system is the nature of fill material 
containing a large proportion of rubble. The rubble material is 
very stable and would not deform or settle under a small load 
expected for the containment system. 

The fill material, with or without stabilization, will be compacted 
before cap installation. Compacted rubble material will not 
settle under the load applied by the cap system. As long as the 
fill material is stable and the cover soil is protected from 
disturbance, the integrity of the cap system will not be affected. 
The material underljang the fill material (peat and silty clay) 
could settle under the cap load. Differential settlement may be 
present due to different th icknesses of pea t /c lay , b u t is 
expected to be minor. 

The stability of the fill material will also ensure the physical 
integrity of the slurry wall. With no movement or settlement in 
the fill material, the slurry wall installed in the fill material will 
ma in t a in i ts integri ty. The compatibil i ty of the site 
contaminants and the slurry wall will not be a major concern 
since the contaminated shallow ground water will be removed 
and the slurry wall will be exposed to relatively clean ground 
water fi*om the outside of the wall. 

The wellpoint system would initially extract the ground water at 
a rate of 50 gpm (limited by the treatment capacity) for about 
one month . After the first two months , the ra te of water 
recovery would steadily decrease, reaching a flow less than 10 
gpm after three months. Vacuum extraction of VOCs from the 
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soil/sludge would commence by the third month. The vacuum 
extraction system will use air Injection to force air through the 
so i l / s ludge str ipping volatiles for collection th rough the 
extraction wells. The vacuum extraction system will divide the 
site into 25-foot radius treatment cells with two injection wells 
and one withdrawal location. The cell would be surrounded by a 
number of wells used to inject air into the site. The injected air 
and VOCs will exit at the withdrawal well for t rea tment . 
Appropriate off gas treatment will follow vacuum extraction. The 
off gas t reatment will be one of the t reatment technologies 
discussed in Section 2.5.11. Of these, only activated carbon 
adsorption and fume incineration are suitable for use at the SCP 
site. Injection and withdrawal wells combined with filter 
adsorption allow reuse of the same air mass during treatment. 
This mode of operation may not need an air quality discharge 
permit. Filter media usage is a product of flow rate and VOC 
concentration. At a given flow rate, higher concentration air will 
"break through" the filter material a t a higher average 
percentage on the media t han when the a i rs t ream VOC 
concentration is lower. To minimize carbon or filter media 
usage, a small airflow is practical to maximize the VOC 
concentration in the process air. The concentration of adsorbed 
VOCs on filter media is higher during the first phases of a 
recovery and declines steadily thereafter. 

In thermal destruction, such as fume incineration, VOCs are 
reduced to carbon dioxide and water during passage through a 
propane fired incinerator or catalyst with an outside heat 
supplement. The discharge from thermal destruction units will 
require off-gas scrubbing to control emissions. The wastewaters 
will be treated on-site. With either filter adsorption or thermal 
destruction, VOCs are destroyed. Carbon adsorption (for 
ch lor ina ted solvents) or inc inera t ion (non-ha logena ted 
compounds) of VOCs during early high-yield s tages of a 
remediation, followed by direct atmospheric discharge (that 
meets regulatory limits) during later low-yield phases is an 
economical combination of VOCs control modes. It is expected 
that the vacuum extraction operation would last for about six 
months. Additional soil moisture will be removed, as humidity, 
by the extracted air. 

The ground water treatment system will be configured as for 
Site Altemative B. 
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For the long-term steady state condition after slurry wall and cap 
installation, the estimated ground water recharge into the FOU 
is estimated at less than 1 gpd for the combined flow through 
the slurry wall and the multilayer cap. Tlie recharge through the 
slurry wall is based on a slurry wall thickness of 3 feet, 
differential head of 7 feet, and an upgraded wall design. 

The possible steady state outflow from the FOU into the till 
aquffer. because of the limited availability of water, would be less 
than 1 gpd and the bottom of the FOU is not expected to contain 
free liquid. As a result, no ground water will be available for 
recovery from the FOU after complete dewatering. 

4.3.3.2 Overall Protection of Human Health and the Environment 

Vacuum extraction is expected to virtually eliminate the future 
migration of volatile compounds by ground water pathways as 
well as volatile emissions to the atmosphere. Capping will 
prevent dermal contact with and incidental ingestion of 
soil/sludge contaminants, eliminate fugitive dust and volatile 
emissions, and run-off water contamination of Peach Island 
Creek and off-site. The slurry wall would prevent contamination 
of shallow ground water outside the FOU. The role of ground 
water treatment in attaining this criterion is discussed in 
Section 4.3.2.2. 

For this altemative, the only remaining pathway of contaminant 
migration from the soil/sludge would be via vertical ground 
water flow from FOU to the deeper aquifers. However, due to 
the removal of shallow ground water and containment system 
this downward flow rate would be limited such that (less than 1 
gpd) its impact on the till and bedrock aquifers is expected to 
be minimal. Vacuum extraction, containment, and removal of 
shallow ground water would minimize the future migration of 
soil/sludge contaminants to deeper ground water (i.e., till and 
bedrock aquffers). Long-term monitoring will track contaminant 
migration and can guide future decisions concerning additional 
remediation. 
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4.3.3.3 Compliance with ARARs 

Shallow ground water underlying the site will be removed and 
treated to comply with either NJPDES Toxic Effluent Limits 
prior to discharge to Peach Island Creek, or pre t rea tment 
requirements for discharge to BCUA POTW. The removal, 
treatment, and disposal of shallow ground water coupled with an 
effective con ta inment sys tem inhibi t ing recharge would 
eliminate the water table aquifer so that compliance with ARARs 
in shallow ground water underlying the site would not be 
relevant. 

Any air pollution control device used in conjunction with the 
vacuum extraction system would comply with New Jersey 
Ambient Air Quality Standards (i.e., N.J.A.C. 7:27-13). Air 
emissions, if any. would be treated to comply with the new 
Jersey Regulations for volatile organic substances (i.e., N.J.A.C. 
(7:27-16) and the substant ive requirements of New Jersey 
Control and Prohibition of Air Pollution by Toxic Substances (i.e., 
N.J.A.C, 7:27-17). All site activities would comply with 40 CFR 
264.273(F) and N.J.A.C. 7.26 -11.4(C) which address the release 
of particulates to air. Also, all activities must comply with the air 
s tandards for particulate matter (i.e., 40 CFR 50: NAAQS) and 
the Air S t a n d a r d s for S u s p e n d e d Par t icu la te Matter , 
Hydrocarbons, and Photochemical Oxidants (i.e., N.J.A.C. 7:27-
13:AAS). 

Containment of the FOU and removal of shallow ground water 
might effectively protect humans from direct contact exposures, 
protect ground water from degradation due to leaching, and 
protect Peach Island Creek from the migration of contaminated 
soil/sludge run-off. It will not. however, meet the Appendix G 
PCB ARAR or the Appendix G TBCs. 

Vacuum extraction wells will be installed in accordance with the 
New Jersey Well Drilling and Pump Installers Licensing Act (i.e.. 
N.J.A.C. 7:8-3.11). Shallow ground water would be initially 
removed using the extraction wells, possibly followed by trench 
drains. Since shallow ground water removal would occur at a 
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rate less than 100.000 gpd, removal would not be affected by the 
New Je r sey Requirements to Divert Surface Waters and 
Subsurface waters (i.e., N.J.A.C. 7:19). The vacuum extraction 
system must be used in a marmer that satisfies the requirements 
for miscellaneous units (i.e., 40 CFR Part 264, Subpart X). 

Implementation of Altemative C does not include placement of 
RCRA hazardous waste and would not trigger the LDR. However, 
stabilization and placement of the tank in the FOU would 
comply with the LDRs through a treatability variance under 40 
CFR 268.44. Alternatively, the tank could be stabilized and left 
in place, or T-8 could be combined as par t of FOU-C which 
would attain all ARARs for the tank sludge. All excavation plans 
will be designed and implemented to satisfy the New Jersey Soil 
Erosion and Sediment Control Requirements (i.e.. N.J.A.C. 4:24-
1). The cap design will meet the provisions of the New Jersey 
Hazardous Waste Facility Closure/Post-Closure Requirements. 

During remediation protective measures will be taken to adhere 
to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e.. 29 CFR 1926). 
Long-term monitoring and site maintenance plans will comply 
with the New Jersey Hazardous Waste Facility Requirements-
General (i.e.. N.J.A.C. 7:26. Subchapter 9) and 40 CFR 264. 
Subpart F. 

All excavation plans will meet the requirements of Executive 
Orders on Flood Plain Management and Wetlands Protection 
(i.e., E.O.'s 11988 and 11980). Clean Water Act Section 404. 
General Standards for Permitting Stream Encroachment (i.e., 
N.J.A.C. 7:8-3.15), Hackensack Meadowlands Development 
Commission Zoning/Land Use/Environmental Requirements 
(i.e.. N.J.A,C. 19:14) and possibly the Freshwater Wetlands 
Protection Act of 1987 (i.e., N.J.S.A. 13:98-1). 

4.3.3.4 Long-Term Effectiveness 

The integrity of a slurry wall is expected to be maintained over a 
long period of time. The detailed design of a slurry wall for the 
SCP site would include a compatibility test to verify the 
performance of the backfill material when in contact with the 
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contaminated site ground water. However, the compatibility of 
the slurry wall with ground water contaminants is not expected 
to be a problem since the site ground water will be removed 
immediately after slurry wall installation, and the long-term 
hydraulic gradient is toward the FOU. 

The slurry wall and cap would reduce the mobility of soil/sludge 
contaminants to deeper ground water. Peach Island Creek and 
off-site. The removal of shaUow ground water from the site will 
prevent any future use of this shallow ground water, thereby 
eliminating future, unacceptable risk linked to on-site usage of 
this aquifer. 

The efficiency of the vacuum extraction system is unknoAvn; 
therefore, estimates of concentrations of VOCs expected to 
remain in the soils cannot be determined at this time. However, 
vacuum extraction will enhance the performance of the 
containment system, by reducing the concentrations of the 
most mobile contaminants (i.e., VOCs). Removal of shallow 
ground water coupled with a slurry wall and cap will deter the 
vertical migration of soil/sludge contaminants to deeper ground 
water units (i.e., till and bedrock aquifers). 

The long-term performance of the cap has not been fully proven 
because extensive use of the multilayer cap systems and 
membrane liners began approximately 10 years ago. However, 
based on the performance tests conducted unde r rigorous 
conditions as well as actual service data, the proposed cap 
system, with i ts double membrane feature and adequate 
soil/sludge cover, would last for more than 100 years without 
significant deterioration. In addition, the proposed upgraded 
RCRA performance cap will effectively preclude dermal contact 
with, and Incidental ingestion of contaminated soil /s ludge, 
thereby reducing the existing, unacceptable risk associated with 
these exposure pathways. 

An upgraded RCRA performance cap would reduce the contact of 
surface run-off with contaminated soil/sludge, which would 
inhibit the possible overland contaminant t ransport to Peach 
Island Creek or off-site. In addition, the cap would prevent 
exposure of the nearby community to fugitive dusts related to 
possible soil/sludge disturbance. 
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The long-term effectiveness of the ground water treatment 
system is discussed in Section 4.3.2.4. 

There is a potential risk to human health and the environment 
from failure of the tank and exposure to the contents. 
Stabilization of tank and its contents as well as incorporation 
into the FOU should prevent a potential structural failure and 
release of the tank contents. 

Monitoring and maintenance would be used to minimize 
potential unacceptable risk associated with future failure of the 
containment system. Overall, the long-term effectiveness of this 
alternative is expected to be acceptable as long as adequate 
monitoring and maintensince are continued. 

4.3.3.5 Reduction of Toxicity, Mobility, or Volume 

Recovery of shallow ground water for treatment will substantially 
reduce the toxicity, mobility and volume of shallow ground water 
contaminants. Incineration of steam stripped organics will 
eliminate the toxicity and volume of these compounds. 
UV/peroxidation is a destructive process that also permanently 
reduces contaminant toxicity and volume. Sludges from ground 
water treatment could effect reduction in contaminant toxicity 
(via stabilization) or toxicity and volume (via incineration). All 
the proposed treatment processes for ground water and sludge 
from the treatment process are irreversible, with the possible 
exception of stabilization, over the long-term. 

This alternative is expected to remove some of the mobile, 
volatile compounds from soil/sludge by vacuum extraction. High 
levels of many other contaminants would remain untreated in 
the soils. Therefore, a reduction in mobility, toxicity, and 
contaminant volume is expected to be achieved. There is no 
reduction of toxicity or volume of the highly contaminated tank 
sludge. However, implementation of T-8 with this altemative 
would result in a reduction in mobility, toxicity, and volume for 
the tank sludge. Shallow ground water removal and the secure 
containment design of this altemative would further limit the 
physical mobility of the residual contaminants. A reduction in 
toxicity and volume of residual contaminants would not be 
achieved. 
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4.3.3.6 Short-Term Effectiveness 

The total site construction time will be about 24 months , 
including 9 months for site dewatering and vacuum extraction. 
During site construction activities, fugitive dus t would be 
controlled by wetting the exposed ground surface. The 
disturbance of the site soil/sludge for installation of the vacuum 
extraction wells would be minimal. Run-off to Peach Island 
Creek and off-site would be prevented by using erosion control 
measures during excavation, treatment, and replacement. 

Emissions from vacuum extraction would be treated to satisfy 
the provisions for air t reatment . Slurry wall installation, 
although it involves trench excavation, would create limited 
fugitive dust and volatile emissions because the trench will be 
excavated under slurry and the excavated material will be wet 
and coated with bentonite slurry. Cap installation will not 
significantly d is turb the site soil. Site workers will be 
adequately protected by appropriate health and safety measures. 

4.3.3.7 Implementability 

Implementability considerations for the ground water treatment 
component of this alternative are equivalent to those for Site 
Altemative B. 

Technical Feasibility 

The vacuum extraction method has been applied successfully to 
a number of contaminated sites. The texture of the fill material 
is predominantly coarse allowing a large volume of air flow to 
facilitate the extraction of volatile compounds. Rubble and other 
debris would make vacuum well installation difficult; however, 
this problem can be overcome by predrilling holes and avoiding 
areas containing large objects. 

The site is underlain by a clay layer generally about 8 to 10 feet 
thick; hence, the site meets an important prerequisite for slurry 
wall feasibility. The presence of rubble in the fill unit could slow 
down the slurry wall excavation process. Due to the sloughing of 
sidewalls. the final wall thickness may be wider than the 
proposed design thickness of 3 feet. 
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This alternative uses only well-established, common 
construction methods. Numerous contaminated sites have been 
remediated by extraction and contairmient methods very similar 
to those developed in this altemative. Therefore, the technical 
feasibility of this altemative is expected to be acceptable. 

Administrative Feasibility 

This altemative may require either a permit for the discharge of 
treated ground water to the BCUA POTW or compliance with 
NJPDES toxic effluent limits for discharge to Peach Island 
Creek, 

The proposed vacuum extraction method will be operated as a 
closed system: extracted air will be reinjected into the fill unit 
after volatile compounds have been removed. Therefore, an air 
emissions permit may not be required. 

Availability of Materials and Services 

Materials, equipment and contractors for this alternative are 
readily available. 

4.3.3.8 Cost 

A summary of the total costs for Site Altemative C is as follows: 

Capital Cost $13,000,000 
O&M $61,000 (per year for 30 years) 
Present Worth $14,000,000 

4.3.3.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this altemative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 

4.3.3.10 Community Acceptance 

Following receipt of public comments regarding this altemative, 
they will be included in either the final FS document or the 
Responsiveness Summary Section of the ROD. 
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4.3.4. FOU-Site Alternative D, Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, On Site Stabilization, Tank Containment, Cap 

4.3.4.1 Detailed Description of the Alternative 

This altemative represents an upgrade of Site Altemative C in 
t ha t soi l /s ludge stabilization will be employed to further 
immobilize soil/sludge contaminants. 

The major components of this altemative are as follows: 

• Install a structural cutoff wall (i.e., concrete slurry wall 
wall) along the perimeter of the FOU. The concrete wall 
would be keyed into the clay layer underlying the FOU. 

• Install a wellpoint system to remove the shallow ground 
water for on-si te t r ea tmen t and discharge to the 
appropriate location. 

• Remove volatile compounds in the soil/sludge by an in situ 
vacuum extraction method using the wellpoint system. 

• Excavate the site soil/sludge, segregate large pieces of 
rubble, stabilize soil/sludge by mixing with reagents, and 
replace the stabilized soil/sludge mass in the FOU. The 
large rubble would be placed within the stabilized mix and 
grouted with a grout mix which includes the stabilization 
reagent. 

• Stabilize the tank sludge in the tank, overpack the sludge 
tank with a larger tank, fill the space between the two 
tanks with catalytic resin, and incorporate the tank into 
the stabilized mass to be contained by the concrete wall 
and the cap. 

• Install a protective cap. The proposed cap system consists 
of, from the top layer, a 6-inch asphalt-cement pavement, 
geotextile impregnated with hot-sprayed asphalt , a 10-
inch crushed stone base course, and one foot of low-
permeability soil. 

• Monitor ground water and provide site maintenance. 
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The total volume of site soil/sludge to be stabilized is about 
114.000 cubic yards. The volume of the stabilized material (after 
stabilization) could be about 10 to 15 % more than the original 
volume. The total vertical wall area of the 3-ft thick concrete 
wall would be about 31.000 to 36.000 square feet. The total area 
of the cap would be about 6 acres. 

After the concrete wall installation, the ground water in the FOU 
would be removed using the wellpoint system. The wellpoint 
system would initially extract the ground water at a rate of 50 
gpm (limited by the treatment capacity) for about one month. 
After the first two months, the rate of water recovery would 
steadily decrease, reaching a flow of less than 10 gpm after 
three months. It is expected that the vacuum extraction 
operation would last for about six months. 

The recovered water would be treated at the on-site treatment 
facility and discharged to the appropriate discharge location (i.e. 
BCUA POTW or Peach Island Creek). During excavation and 
stabilization, the flow rate would be less than 10 gpm since the 
water table would have been lowered by earlier dewatering. At 
this stage, water would be collected at the lowest point of the 
open excavation by a sump pit and a sump pump. 

The ground water treatment system will be equivalent to that 
described in Section 4.3.2.1. 

4.3.4.2 Overall Protection of Human Health and the Environment 

Capping would prevent direct contact with soil/sludge 
contaminants, eliminate fugitive dust, and run-off water 
contamination of Peach Island Creek and off-site. The concrete 
wall would limit the contact between the stabilized FOU and the 
surrounding ground water. The only remaining pathway of 
contaminant migration from this site is through vertical ground 
water flow from the FOU into the till aquifer; however, shallow 
ground water removal, a cap. and stabilization of soil/sludge 
would substantially reduce this potential migration. 

Vacuum extraction would substantially reduce the concentration 
of the most mobile compounds (i.e.. VOCs). This altemative 
would inhibit future migration to the deeper aquifers and 
emissions to the atmosphere, SomCx leachate would be 
generated due to uncontrollable infiltration into the stabilized 
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mass; this leachate could include some orgsinic contaminants 
which were not removed via v a c u u m extract ion. The 
contribution of the ground water t reatment portion of this 
altemative to this criterion is discussed in Section 4,3,2.2. 

4.3.4.3 Compliance with ARARs 

Shallow ground water underl)ang the site would be removed and 
treated to comply with either NJPDES Toxic Effluent Limits 
prior to discharge to Peach Island Creek, or pre t reatment 
s tandards designated to discharge to the BCUA POTW. The 
removal, t reatment , and disposal of shallow ground water 
coupled with an effective conta inment system inhibit ing 
recharge would eliminate the water table aquifer so t ha t 
compliance with ARARs in the shallow ground water underlying 
the site would not be relevant. 

Air emissions t reatment for the the vacuum extraction uni t 
would attain New Jersey Ambient Air Quality Standards (i.e.. 
N.J.A.C. 7:27-13), New Jersey Regulations for Volatile Organic 
Substances (i.e.. N.J.A.C. 7:27-16). and New Jersey Control and 
Prohibition of Air Pollution by Toxic Substances (i.e., N.J.A.C. 
7:27-17), All site activities would comply with 40 CFR 
264,273(F) and N,J,A,C, 7,26 -11,4(C) which address the release 
of particulates to air. Also, all activities must comply with the air 
s tandards for particulate matter (i,e„ 40 CFR 50: NAAQS) and 
the Air S t a n d a r d s for Suspended Par t i cu la te ma t t e r , 
hydrocarbons, and photochemical Oxidants (i,e,, N,J,A,C, 7:27-
13:AAS). 

Since containment and shallow ground water removal would 
effectively protect h u m a n s from direct contact exposures , 
protect ground water from degradation due to leaching, and 
protect Peach Island Creek from the migration of contaminated 
soil run-off; th is alternative would satisfy the objectives 
underl3ang the Appendix G soil TBCs (i,e,. New Jersey & Soil 
Cleanup Objectives), It will not, however, meet the Appendix G 
PCB ARAR or the Appendix G TBCs, 

Vacuum extraction wells would be installed in accord with the 
New Jersey Well Drilling and Pump Installers Licensing Act (i.e., 
N.J.A.C. 7:8-3.11). Shallow ground water would be initially 
removed using the extraction wells. Since shallow ground water 
removal would occur at a rate less than 100,000 gpd, it is 
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assumed removal would not be affected by the New Jersey 
Requirements to Divert Surface Waters emd subsurface Waters 
(i.e., N.J.A.C. 7:19). The vacuum extraction system must be used 
in a manner that satisfies the requirements for miscellaneous 
units (i.e., 40 CFR Part 264, Subpart X). 

The altemative will comply with the LDRs through a Treatability 
Variance under 40 CFR 268.44. However, it is unknown 
whether stabilization would be able to achieve the required 
interim treatment levels/ranges provided in Table 4 - l a . All 
excavation plans would be designed and implemented to satisfy 
the New J e r s e y Soil Eros ion and Sed imen t Control 
Requirements (i.e., N.J.A.C. 4:24-1). The cap design would 
meet the requirements of the New Jersey Hazardous Waste 
Facility Closure/Post-Closure Requirements (i.e., N.J.A.C. 7:26). 

During remediation, protective measures would be taken to 
adhere to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e., 29 CFR 1926). 
Long-term monitoring and site maintenance plans would comply 
with the New Jersey Hazardous Waste Facility Requirements-
General (i.e., N.J.A.C. 7:26, Subchapter 9) and 40 CFR 264, 
Subpart F. 

All excavation plans would meet the requirements of Executive 
Orders on Flood Plain Management and Wetlands Protection 
(i.e., E,0, 's 11988 and 11980), Clean Water Act Section 404, 
General Standards for Permitting Stream Encroachment (i,e.. 
N.J.A.C. 7:8-3.15). Hackensack Meadowlands Development 
Commission Zoning/Land Use/Environmental Requirements 
(i.e.. N.J.A.C. 19:14) and possibly the Freshwater Wetlands 
Protection Act of 1987 (i.e.. N.J.S.A. 13:98-1). 

4.3.4.4 Long-Term Effectiveness 

The concrete slurry wall is expected to maintain its integrity 
over a long period of time. The detailed design of the concrete 
slurry wall for the SCP site would include a compatibility test to 
verify the performance of the backfill material when in contact 
with the contaminated site ground water. Except for the initial 
installation period, the concrete slurry wall would not be in 
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contact with contaminated shallow ground water. The initial 
dewatering of the FOU coupled with the influx of limited 
quanti t ies of precipitation and off-site ground water would 
minimize contact between stabilized soil/sludge contaminants 
and the slurry wall. 

The concrete slurry wall would significantly reduce the potential 
mobility of soil/sludge contaminants to deeper ground water. 
Peach Island Creek, and off-site. 

Vacuum extraction would enhance the performance of the 
containment system by reducing concentrations of the most 
mobile contaminants (i.e.. VOCs). This measure should also 
improve the integrity of the proposed stabilization. Removal of 
shallow ground water coupled with a slurry wall, stabilization of 
soil/sludge, and a cap would deter the vertical migration of 
soil/sludge contaminants to deeper ground water units (i.e.. till 
and bedrock aquifers). Adequate monitoring and maintenance 
would assure long-term performance of the cap. 

The s lurry wall will significantly reduce the mobility of 
soil/sludge contaminants to ground water. Peach Island Creek, 
and off-site. Removal of shallow ground water will prevent future 
use, thereby preventing future, unacceptable risk linked to usage 
of this aqutfer. 

Clement Associates (1990) suggest an unacceptable risk to 
future users of the till aqutfer tf present conditions remain. This 
altemative would decrease the potential for continued migration 
of con taminan t s from the shallow aqui fe r /con tamina ted 
soi ls /s ludges to the till aquifer, b u t will not immediately 
eliminate the unacceptable risk to future users of this aquifer. 

The proposed cap system can be easily resurfaced with a layer of 
asphalt-impregnated geotextile and asphalt pavement overlay if 
required. 

The stabilized mass would be protected and isolated from the 
surface environment by the cap system. Thus, most of the 
stabilized matrix will not be exposed to wet/dry or freeze/thaw 
cycles which are the primary cause of deterioration for stabilized 
materials such as soil-cement. 
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The proposed stabilization of soil/sludge, and cap installation, 
would effectively preclude dermal contact with and incidental 
ingestion of soil /sludge contaminants , thereby reducing the 
existing unacceptable risk (Clement Associates 1990) associated 
with these exposure pa thways . These measu re s would 
substantially reduce surface run-off of contaminated soil/sludge, 
which would inhibit the possible overland con taminan t 
migration to Peach Island Creek or off-site. In addition, the 
stabilization of soil/sludge combined with a cap would prevent 
any fugitive dust emissions. 

Failure of the tank and exposure to the contents would pose a 
potential risk to human health and the environment. However, 
stabilization of tank and its contents with the soil/sludge is 
expected to prevent a possible structural failure and release of 
the tank contents. 

Monitoring and maintenance will be used to minimize a 
potential, unacceptable risk associated with the failure of the 
slurry wall or cap. Overall, long-term effectiveness of this 
alternative is expected to be acceptable as long as adequate 
monitoring and maintenance are continued. 

4.3.4.5 Reduction of Toxicity, Mobility, or Volume 

Recovery of shallow ground water for treatment will substantially 
reduce the toxicity, mobility and volume of shallow ground water 
contaminants . Incineration of s team stripped organics will 
el iminate the toxicity and volume of these compounds . 
UV/peroxidation is a destructive process that also permanently 
reduces contaminant toxicity and volume. Sludges from ground 
water treatment could effect reduction in contaminant toxicity 
(via stabilization) or toxicity and volume (via incineration). All 
the proposed treatment processes for ground water and sludge 
from the treatment process are irreversible, with the possible 
exception of stabilization, over the long-term. 

This alternative will reduce the toxicity, mobility and volume of 
contaminants in soil/sludge and shallow ground water. In fact, 
contaminated shallow ground water would be removed. The 
vacuum extraction system is expected to remove some of the 
VOCs. The toxicity and volume of volatile contaminants would be 
reduced through application of vacuum extraction. High levels of 
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many other contaminants would remain in the stabilized mass . 
There is no reduction of toxicity or volume of the highly 
contaminated tank sludge. The mobility of residual soil/sludge 
contaminants will be substantially reduced through application of 
solidification/stabilization techniques. 

4.3.4.6 Short-Term Effectiveness 

The stabilization process would take about 8 to 12 months to 
complete. Including other cons t ruct ion activities (e,g., 
dewatering. vacuum extraction, concrete wall installation, water 
t reatment facility, capping, e tc ) , the total construction time 
would be about three to four years. 

During this period and particularly during the stabilization 
process, the site would be disturbed. Fugitive dust would be 
controlled by wetting the exposed ground surface. The trench 
for concrete wall installation may not create a significant amount 
of dus t or VOC emissions because it will be excavated under 
slurry. Cap installation would not pose any air emissions 
problem as the soil/sludge would be stabilized into a monolithic 
mass prior to cap construction. Construction run-off to Peach 
Island Creek and off-site would be prevented by erosion control 
m e a s u r e s dur ing excavation, t r ea tment and replacement 
procedures. 

Because of prior VOC removal by vacuum extraction, site 
soi l / s ludge excavation for stabilization should not create 
unacceptable volatile emissions. Overall, the shor t - te rm 
effectiveness of this alternative would be acceptable. Moderate 
levels of monitoring and control measures would be required. 

On-site workers can be sufficiently protected by health and 
safety measures to prevent short-term health effects. Short-
term effectiveness of the ground water treatment portion of this 
remedy is discussed in Section 4.3.2.6. 

4.3.4.7 Implementability 

Implementation of the ground water treatment portion of this 
altemative is equivalent to that for Site Alternative B. except that 
sludges from ground water treatment could be incorporated into 
the stabilized mass. 
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Technical Feasibility 

The vacuum extraction method has been applied successfully to 
a number of contaminated sites. The texture of the fill material 
at this site is predominantly coarse, which would allow a large 
volume of air flow to facilitate the extraction of VOCs. Rubble 
and other debris may make vacuum well installation difficult, but 
this problem can be overcome by predrilled holes and avoiding 
areas containing large objects. 

This a l t e rna t ive u s e s only wel l -es tab l i shed , common 
construction methods. Numerous contaminated sites have been 
remediated using stabilization and containment methods similar 
to those described in this alternative. Therefore, the technical 
feasibility of this alternative would be acceptable. 

Administrative Feasibility 

This alternative may require either permit for discharge of 
treated ground water to BCUA POTW or compliance with 
NJPDES Toxic Effluent Limits for discharge to Peach Island 
Creek. 

The proposed vacuum extraction network would be operated as 
a closed system: extracted air would be reinjected into the fill 
unit after removing VOC compounds from the air stream. The 
subs tan t ive provisions of any applicable air emiss ions 
requirements would be met. 

Availability of Materials and Services 

Materials, equipment and contractors for this alternative are 
readily available. The stabilization process may require a 
propr ie tary reagent to enhance the performance of the 
treatment. Several vendors and contractors report successful 
stabilization of organics, including PCBs, using proprietary 
reagents, 

4,3.4.8 Cost 

The estimated total costs for Site Altemative D are as follows: 

Capital Cost $33,000,000 
O&M $ 6 0 , 0 0 0 (per year for 30 years) 
Present Worth $34,000,000 
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The cost of the ground water treatment component of this 
alternative is equivalent to that for Site Altemative B. If an on-
site RCRA disposal cell is required for debris and/or stabilized 
soil, the cost would be additive to that shown above (See Section 
4.2.2.2), 

4.3.4.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this altemative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 

4.3.4.10 Community Acceptance 

Following receipt of public comments regarding this altemative * 
they will be included in either the final FS document or the 
Responsiveness Summary Section of the ROD. 

4.3.4'. FOU-Site Alternative D' Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, In Situ Stabilization, Tank Containment, Cap 

4.3.4'. 1 Detailed Description of the Alternative 

This alternative represents a variation of Site Altemative D in 
that soil/sludge stabilization will be performed by an in-situ 
method Instead of an on-site method. 

The major components of this altemative are as follows: 

• Install a cutoff wall (i.e., upgraded slurry wall) along the 
perimeter of the FOU. 

• Install a wellpoint system to remove the shallow ground 
water for on-site treatment and discharge to the 
appropriate location. 

• Remove volatile compounds in the soil/sludge by an in-situ 
vacuum extraction method using the wellpoint system. 

• Stabilize soil/sludge and rubble by mixing with reagents by 
an in-situ method. 
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• stabilize the tank sludge in the tank, overpack the sludge 
tank with a larger tank, fill the space between the two 
tanks with catalytic resin, and incorporate the tank into 
the stabilized mass to be contained by the concrete wall 
and the cap. 

• Install a protective cap. The proposed cap system consists 
of, from the top layer, a 6-inch asphalt-cement pavement, 
geotextile impregnated with hot-sprayed asphalt , a 10-
inch crushed stone base course, and one foot of low-
permeability soil. 

• Monitor ground water and provide site maintenance. 

The total volume of site soil/sludge to be stabilized is about 
114.000 cubic yards. The volume of the stabilized material 
(after stabilization) could be about 10 to 15 percent more than 
the original volume due to expansion This estimate is based on 
treatability data for this soil/sludge as well as data for several 
other similar testing efforts. The total vertical wall area of the 3-
foot thick concrete wall would be about 31.000 to 36.000 square 
feet. The total area of the cap would be about 6 acres. 

After the slurry wall installation, the ground water in the FOU 
would be removed using the wellpoint system. The wellpoint 
system would initially extract the ground water at a rate of 50 
gpm (limited by the treatment capacity) for about one month. 
After the first two months, the rate of water recovery would 
steadily decrease, reaching a flow of less than 10 gpm after 
three months . It is expected tha t the vacuum extraction 
operation would last for about six months. 

The recovered water would be treated at the on-site treatment 
facility and discharged to the appropriate discharge location (i,e, 
BCUA POTW or Peach Island Creek), During stabilization, the 
flow rate would be less than 10 gpm since the water table would 
have been lowered by earlier dewatering. The ground water 
treatment system will be equivalent to that described in Section 
4,3.2,1, 
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The type of equipment to be used for in-situ stabilization would 
be backhoes and/or augers. The backhoes would mix the rubble 
material with reagent. For the backhoe method, a small section 
(e.g., 50-foot by 200-foot trench) would be cut away first, and the 
loose material would be stockpiled on one comer of the site and 
covered. The trench would then serve as the work pad for 
stabilization. About 3- to 5-foot width of material would be sliced 
from the 200 feet long trench wall and mixed with the reagent 
on the trench bottom (work pad). A combination of backhoe and 
tractor equipped with rippers and disc harrows would be used 
for mixing. The mixed material would then be pushed to the 
opposite wall side and compacted. The cycle of cutting, mixing, 
pushing and compaction would continue until the entire fill unit 
is treated. The trench axis would be maintained perpendicular 
to the slurry wall to ensure the structural integrity of the wall 
(i.e.. a trench parallel and next to the wall may cause the wall to 
crack or topple). Finally, the stockpiled material (the portion 
cut away at the beginning) and the area of the stockpile would be 
mixed on the treated area. The tank work, final filling, 
compaction and fine grading would follow. 

For the auger method, a series of parallel augers would "drill" 
into the soil while the additive reagents are pneumatically 
introduced for stabilization. The presence of debris in the FOU 
may favor the former method over this method. The altemative 
includes stabilization of the tank and tank sludge as stated in 
Altemative D. This may require a variance from LDRs or require 
that the tank be stabilized in place or the sludge be transported 
for off-site treatment. 

4.3.4'.2 Overall Protection of Human Health and the Environment 

Capping would prevent direct con tac t wi th so i l / s ludge 
con taminan t s , eliminate fugitive dust , and run-off water 
contamination of Peach Island Creek and off-site. The slurry 
wall would limit the contact between the stabilized FOU and the 
surrounding ground water. The only remaining pathway of 
contaminant migration from this site is through vertical ground 
water flow from the FOU into the till aquifer; however, shallow 
ground water removal, a cap. and stabilization of soil/sludge 
would virtually eliminate this potential migration. 
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Leachate would not be generated in measurable quantities from 
the stabilized mass due to the low permeability, dense nature of 
the matrix, and the physical containment provided by the cap 
and concrete slurry wall. Vacuum extraction would substantially 
reduce the concentration of the most mobile compounds (i.e.. 
VOCs). This altemative would Inhibit future migration to the 
deeper aquifers and emissions to the atmosphere. It is unknown 
whether the stabilization process would be effective for organic 
compounds not removed via vacuum extraction. The 
contribution of the ground water treatment portion of this 
altemative to this criterion is discussed in Section 4.3.2.2. 

4.3.4'.3 Compliance with ARARs 

Shallow ground water underlying the site would be removed and 
treated to comply with either NJPDES Toxic Effluent Limits 
prior to discharge to Peach Island Creek, or pretreatment 
standards designated to discharge to the BCUA POTW, The 
removal, treatment, and disposal of shallow ground water 
coupled with an effective containment system inhibiting 
recharge would eliminate the water table aquifer so that 
compliance with ARARs in the shallow ground water underlying 
the site would not be relevant. 

Air emissions treatment for the the vacuum extraction unit 
would attain New Jersey Ambient Air Quality Standards (i,e,, 
N.J.A,C. 7:27-13). New Jersey Regulations for Volatile Organic 
Substances (i.e,. N,J,A,C, 7:27-16), and New Jersey Control and 
Prohibition of Air Pollution by Toxic Substances (i.e,, N.J,A,C, 
7:27-17), 

Containment and shallow ground water removal might effectively 
protect humans from direct contact exposures, protect ground 
water from degradation due to leaching, and protect Peach 
Island Creek from the migration of contaminated soil run-off. It 
will not, however, meet the Appendix G PCB ARAR or all 
Appendix G TBCs. 

Vacuum extraction wells would be installed in accord with the 
New Jersey Well Drilling and Pump Installers Licensing Act (i.e., 
N.J.A.C. 7:8-3.11). Shallow ground water would be initially 
removed using the extraction wells. Since shallow ground water 
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removal would occur at a rate less than 100,000 gpd, it is 
assumed removal would not be affected by the New Jersey 
Requirements to Divert Surface Waters and subsurface Waters 
(i.e., N.J,A.C, 7:19). 

Because of the in situ method employed for soil/sludge in this 
alternative, this remedy would not be affected by the LDR. 
However, placement of the on-site tank in the FOU for in-situ 
stabilization will comply with the LDR through a Treatability 
Variance under 40CFR 268.44. Altematlvely, the tank could be 
stabilized and left in place. All excavation plans would be 
designed and implemented to satisfy the New Jersey Soil 
Erosion and Sediment Control Requirements (i.e., N.J.A.C. 4:24-
1). The cap design would meet the requirement of the New 
J e r s e y Haza rdous Waste Facili ty C losu re /Pos t -C losu re 
Requirements (i.e., N.J.A.C. 7:26). 

During remediation, protective measures would be taken to 
adhere to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e., 29 CFR 11926). 
Long-term monitoring and site maintenance plans would comply 
with the New Jersey Hazardous Waste Facility Requirements-
General (i.e., N.J.A.C. 7:26, Subchapter 9) and 40 CFR 264, 
Subpart F. 

All site plans would meet the requirements of Executive Orders 
on Flood Plain Management and Wetlands Protection (i.e., E.O.s 
11988 and 1199980). Clean Water Act Section 404, General 
Standards for Permitting Stream Encroachment (i.e., N.J.A.C. 
7:8-3.15). Hackensack Meadowland Development Commission 
Zoning/Land Use/Environmental Requirements (i.e., N.J.A.C. 
19:14) and possibly the Freshwater Wetlands Protection Act of 
1987 (i.e., N.J.S.A. 13:98-1). 

4.3.4'.4 Long-Term Effectiveness 

The slurry wall is expected to maintain its integrity over a long 
period of time. The detailed design of the concrete slurry wall 
for the SCP site would include a compatibility test to verify the 
performance of the backfill material when in contact with the 
contaminated site ground water. Except for the initial 
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installation period, the slurry wall would not be in contact with 
contaminated shallow ground water. The initial dewatering of 
the FOU coupled with the influx of limited quant i t ies of 
precipitation and off-site ground water would minimize contact 
between stabilized soil/sludge contaminants and the slurry wall. 

The slurry wall would significantly reduce the potential mobility 
of soil /sludge contaminants to deeper ground water. Peach 
Island Creek, and off site. 

Vacuum extraction would enhance the performance of the 
conta inment system by reducing concentrat ions of mobile 
contaminants (i.e.. VOCs). This measure should also improve the 
integrity of the proposed stabilization. Removal of shallow 
ground water coupled with a s lurry wall, stabilization of 
soil/sludge, and a cap would deter tiie vertical migration of 
soil/sludge contaminants to deeper ground water units (i.e.. till 
and bedrock aquifers). Adequate monitoring and maintenance 
would assure long-term performance of the cap. 

Clement Associates (1990) suggest an unacceptable risk to 
future users of the till aquifer if present conditions remain. 
However, this alternative would reduce any future vertical 
contaminant transport. 

The proposed cap system can be easily resurfaced with a layer of 
asphalt-impregnated geotextile and asphalt pavement overlay if 
required. 

The stabilized mass would be protected and isolated from the 
surface environment by the cap system. Thus, most of the 
stabilized matrix will not be exposed to wet/dry or freeze/thaw 
cycles which are the primary cause of deterioration for stabilized 
materials such as soil-cement. 

The proposed stabilization of soil/sludge, and cap installation, 
would effectively preclude dermal contact with and incidental 
ingestion of soil/sludge contaminants , thereby reducing the 
existing unacceptable risk (Clement Associates 1990) associated 
with these exposure pa thways . These m e a s u r e s would 
substantially reduce surface run-off of contaminated soil/sludge, 
which would inhibit the possible overland con taminan t 
migration to Peach Island Creek or off-site. In addition, the 
stabilization of soil/sludge combined with a cap would prevent 
any fugitive dust emissions. 
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Removal of the shallow ground water in the FOU will prevent 
future risk by use of the site ground water. The only remaining 
migration pathway after remediation would be possible 
mobilization of waste constituents by rain water infiltration or 
ground water recharge and its contribution to the till aquifer. 
Because of the reduction in the mobility of the waste constituent 
and the containment features (e.g.. cap system and slurry wall), 
however, this alternative will virtually eliminate potential 
migration of the waste constituents out of the FOU into the till 
aqutfer. 

Failure of the tank and exposure to the contents would pose a 
potential risk to human health and the environment. However, 
stabilization of tank and it contents with the soil/sludge is 
expected to prevent a possible structural failure and release of 
the tank contents. 

Monitoring and maintenance will be used to minimize a 
potential, unacceptable risk associated with the failure of the 
slurry wall or cap. Overall, long-term effectiveness of this 
alternative is expected to be acceptable as long as adequate 
monitoring and maintenance are continued. 

4.3.4'.5 Reduction of Toxicity, Mobility, or Volume 

Recovery of shallow ground water for treatment will substantially 
reduce the toxicity, mobility and volume of shallow ground water 
contaminants. Fume incineration of steam stripped organics will 
eliminate the toxicity and volume of these compounds, 
UV/peroxidation is a destructive process that also permanently 
reduces contaminant toxicity and volume. Sludges from ground 
water treatment could effect reduction in contaminant toxicity 
(via stabilization) or toxicity and volume (via fume incineration). 
All the proposed treatment processes for ground water and 
sludge from the treatment process are irreversible, with the 
possible exception of stabilization, over the long-term. 

This altemative will reduce the toxicity, mobility and volume of 
contaminants in soil/sludge and shallow ground water. In fact, 
contaminated shallow ground water would be removed. The 
toxicity, mobility and volume of volatile contaminants would be 
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significantly reduced through application of vacuum extraction. 
The mobility of residual soi l /s ludge contaminants will be 
s u b s t a n t i a l l y r e d u c e d t h r o u g h a p p l i c a t i o n of 
solidification/stabilization techniques, 

4,3,4',6 Short Term Effectiveness 

The stabilization process would take about 6 to 8 months to 
complete. Including other cons t ruct ion activities (e.g,. 
dewatering. vacuum extraction, concrete wall installation, water 
t reatment facility, capping, e t c ) , the total construction time 
would be about three to four years. 

During this period and particularly during the stabilization 
process, the site would be disturbed. Fugitive dus t would be 
controlled by wetting the exposed ground surface to minimize 
the potential risk to the nearby community. The slurry wall 
installation may not create a significant amount of dust or VOC 
emissions because it will be disturbed under slurry. Cap 
installation would not pose any air emissions problem as the 
soil/sludge would be stabilized into a monolithic mass prior to 
cap construction. Construction run-off to Peach Island Creek 
and off-site would be prevented by erosion control measures 
during excavation, treatment and replacement procedures. 

Because of prior VOC removal by vacuum extraction, site 
soil/sludge stabilization should not create unacceptable volatile 
emiss ions . Overall, the shor t - term . effectiveness of th i s 
altemative would be acceptable. Moderate levels of monitoring 
and control measures would be required. 

On-site workers can be sufficiently protected by health and 
safety measures to prevent short-term health effects. Short-
term effectiveness of the ground water treatment portion of this 
remedy is discussed in Section 4.3.2.6, 

4,3.4'.7 Implementability 

Implementation of the ground water treatment portion of this 
altemative is equivalent to that for Site Altemative B. 

4-48 002445 



Technical Feasibility 

The vacuum extraction method has been applied successfully to 
a number of contaminated sites. The texture of the fill material 
at this site is predominantly coarse, which would allow a large 
volume of air flow to facilitate the extraction of VOCs. Rubble 
and other debris may make vacuum well installation difficult, bu t 
this problem can be overcome by predrilling holes and avoiding 
areas containing large objects. 

This alternative may use innovative techniques for in situ 
stabilization such as the auguring method. Pilot testing is 
recommended prior to final selection of the stabilization 
method. 

Administrative Feasibility 

This alternative may require either permit for discharge of 
treated ground water to BCUA POTW or compliance with 
NJPDES Toxic Effluent Limits for discharge to Peach Island 
Creek. 

The proposed vacuum extraction network would be operated as 
a closed system: extracted air would be reinjected into the fill 
unit after removing VOC compounds from the air stream. The 
subs tan t ive provisions of any applicable air emiss ions 
requirements would be met. 

Availability of Materials and Services 

Materials, equipment and contractors for this alternative are 
readily available. The stabilization process may require a 
propr ie tary reagent to enhance the performance of the 
treatment. Several vendors and contractors report successful 
stabilization of organics, including PCBs, using proprietary 
reagents. 

4.3.4'.8 Cost 

The estimated total costs for Site Altemative D are as follows: 

Capital Cost $19,900,000 
O&M $60,000 (per year for 30 years) 
Present Worth $21.000.000 
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The cost of the ground water treatment component of this 
alternative is equivalent to that for Site Alternative B. 

4.3.4'.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this alternative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 

4.3.4'.10 Community Acceptance 

Following receipt of public comments regarding this altemative. 
they will be included in either the final FS document or the 
Responsiveness Sumjnary Section of the ROD. 

4.3.5 FOU-Site Altemative E, Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Contaminant Extraction of Partial Site and 
Tank Sludge, Cap 

4.3.5.1 Detailed Description of the Alternative 

This alternative represents an upgrade of Site Alternative C in 
that contaminant extraction of soil/sludge areas with PCBs in 
excess of 25 ppm has been included. 

The procedures required for implementation of this altemative 
are as follows: 

Site preparation, including removal and treatment of 
surface debris. 

Construction of a structural concrete slurry wall around 
the perimeter of the FOU, 

Dewatering of the FOU and treatment and discharge of 
shallow ground water. 

In situ vacuum extraction of the fill area to remove volatile 
organic compounds. 

Excavation of PCB contaminated soil/sludge in the FOU 
(i.e,, areas exceeding 25 ppm), segregation and washing of 
oversized materials. 

On-site extraction of the excavated soil/sludge and tank 
sludge to remove organic constituents including PCBs, 
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• Replacement of treated soil/sludge and tank sludge, and 
oversized materials in the original excavation, 

• Placement of a cap over the entire FOU, and 

• Monitor ground water and provide site maintenance. 

As described in Site Altemative D. a structural concrete slurry 
wall would be keyed into the clay layer underlying the FOU and 
constructed around the perimeter of the site to allow for 
dewatering and structural containment of the FOU. The FOU 
would be dewatered by the installation of wellpoints and the 
removed of ground water within the bounds of the slurry wall. 

Ground water would be treated in the system designed for 
t reatment of spent extraction fluids and discharged to Peach 
Island Creek or the BCUA POTW. This system is sized for a flow 
ra te of 200 gpm. Chemical precipi tat ion, critical-fluid 
extraction, and optional UV/peroxidation will be used as 
polishing steps for removal of metals. PCBs. and other organics 
from ground water in the water table aquifer. Following 
equalization to even out flow and concentration irregularities 
between the soil washing fluid and ground water stream, the 
liquid would proceed through the chemical precipitat ion 
process. Coagulants such as alum or metal hydroxides would be 
introduced in a rapid mix tank, Pol3mier would be added in a 
subsequent flocculation tank, and settling of coagulated solids, 
precipitated metals, and adsorbed PCBs would take place in a 
clarifier. Air emissions from chemical precipitation will be 
controlled via the use of closed tanks , vented through air 
emissions controls tf necessary. Sludge from the clarifier would 
be thickened and incorporated in the on-site soil remedy or 
dewatered for hauling to an off-site TSD. Following optional pH 
adjustment (to bring pH into the range for direct or indirect 
discharge), the ground water would be treated via critical-fluid 
(carbon dioxide CO2) stripping. Compressed, condensed CO2 

would be be introduced to the extractor countercurrent to the 
flow of ground water. Overheads from the extractor would go to 
a separator where pressure on the CO2 would be reduced. The 
CO2 would separate as a gas. leaving collected organics behind. 
Organic phase material separated out would be drummed for off-
site incineration. 
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If needed. UV/peroxidation would be employed for polishing 
treatment for organics removal. To enhance the efficiency of 
UV/peroxidation, multi-media filtration for residual suspended 
solids removal is proposed. Following infiltration, concentrated 
hydrogen peroxide would be introduced via an in-line mixer. 
The catalyzed peroxidation would be carried out in a reactor 
equipped with high-intensity UV lamps. If needed to 
accomjnodate variations in receiving stream flow or BCUA POTW 
sewer capacity, treated effluent would be stored in a holding 
tank prior to discharge. 

When vacuum extraction is complete, soil/sludge contaminated 
with PCBs in excess of 25 ppm would be excavated from the FOU 
area. Excavation would be conducted in a single working area 
(approximately 1 acre) of the site at any one time, so that the 
treatment and replacement of soil/sludge into the FOU can be 
staged. As excavation proceeds, oversized debris and rubble 
would be segregated from the smaller materials that could be 
processed in a solids extraction system. The oversized materials 
would be placed on racks in spray booths installed on site for 
high-pressure washing. 

The purpose of on-site extraction would be to induce the 
transfer of contaminants from the PCB contaminated soil/sludge 
and tank sludge to extraction fluid(s), thereby reducing the 
overall toxicity and volume of contaminants in the soil/sludge. 

Selection of the optimum process would require additional 
treatability studies, beyond the preliminary study completed by 
ERM in March 1989, as well as a pilot study of the most 
promising option. Process options for initial consideration 
include the following: 

1) High-Pressure Fluid Washer 

A high-pressure fluid washer would consist of a rotary 
drum to receive and mix the soil/sludge while a high-
pressure stream (e,g,, a "water knife") of extraction fluid 
was directed at the material. This process would wash 
contaminants off the surface of the soil/sludge particles, 
as well as shear the particles to increase surface area so 
that extraction efficiency would be increased. 
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2) Continuous-Mix Batch Reactor 

A continuous-mix batch reactor would consist of an 
above-ground t a n k t h a t would provide some 
disaggregation and intimate mixing between a finite 
volume of the soil/sludge and the extraction fluid(s), 

3) Countercurrent System 

A countercurrent system is a continuous t reatment 
system consisting of a series of continuous mix tanks 
paired with hydrocyclone separators and slurry return 
p u m p s . The system is operated such t ha t the 
soil/sludge and the extracting fluid flow in opposite 
directions through the tanks, 

4) Soak System 

A soak system consists of a tank which receives finite 
volumes of soil/sludge and extraction fluid, and allows 
minimal mixing during an extended contact time 
between the solids and fluid. This system would allow 
solubilization of contaminants in the fluid, which would 
be withdrawn for subsequent treatment, reuse, and 
ultimate treatment/disposal, 

5) Cocurrent System 

A cocurrent system is a continuous treatment system 
consisting of a series of continuous mix tanks paired 
with hydrocyclone separators and slurry return pumps. 
The system is operated such that the soil/sludge and 
the extraction fluid flow in the same direction through 
each successive tank, 

6) Integrated High Pressure Fluid Washer. Soak System 
and Countercurrent System 

An integrated high-pressure fluid washer, soak system 
and countercurrent system would combine Options 1, 
3, and 4 in series. This option would provide surface 
washing and shearing of particles in the washer , 
followed by extended leaching (or soaking) of smaller 
particles in the soak system, and aggressive extraction 
of fine soil/sludge in a countercurrent system. 
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7) The B.E.S.T. process was designed for recovery of solids 
from liquid phase material for subsequent sale as a 
product, and not Initially designed for hazardous waste 
site remediation. The process has not been used for 
non-petroleum hydrocarbon applications. If the 
concept of contaminant extraction is favored by EPA for 
remediation of all or part of the FOU. then the B,E,S,T, 
technology can be fiirther evaluated as a process option 
in the remedial design phase. 

Based on available site data and a case history review of similar 
applications, the last option (6) is currently expected to be the 
most effective for soil/sludge and tank sludge located at the SCP 
site. 

An extraction fluid treatment system would be required to 
remove organic and inorganic chemicals from the used 
extraction and spray booth fluids. This would allow reuse of the 
fluids in the extraction system. Final disposal of the treated 
extraction fluid may consist of discharge to the BCUA POTW, 
discharge to Peach Island Creek, or off-site disposal. The type of 
disposal option selected would depend on the extraction fluid 
used, its treated effluent quality, and the applicable regulations. 

Treatability and pilot studies would be required to fully 
determine the feasibility and cost of treating and recycling spent 
extraction fluids and the most cost-effective technology for 
treating used fluids. For purposes of cost evaluation, the 
treatment system is assumed to consist of the same unit 
processes as these described for ground water treatment in this 
altemative E. The design flow rate of this system would be 200 
gpm. 

Treated soil/sludge and tank sludge would be placed back into 
the excavated areas, A RCRA performance cap as described in 
Altemative B would be constructed to cover the entire FOU, The 
cap would substantially reduce the infiltration of surface water 
and the subsequent leaching of residual contaminants into the 
ground water or Peach Island Creek. Monitoring and 
maintenance would be used to confirm continued reliability of 
the containment system. 
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4.3.5.2 Overall Protection of Human Health and the Environment 

Vacuum extraction, containment and the cap are expected to 
virtually eliminate the fiiture migration of volatile compounds via 
shallow ground water migration pathways as well as volatile 
emissions to the atmosphere. Capping would mitigate exposures 
by dermal contact with or incidental ingestion of residual 
soil/sludge contaminants as well as control vertical contaminant 
migration, fugitive dust emissions, and contact between surface 
run-off and contaminated soil/sludge. A concrete slurry wall and 
shallow ground water removal would inhibit lateral migration of 
soil/sludge contaminants to Peach Island Creek and off-site. 
Trea tment of spen t extract ion l iquids to conform with 
requirements for direct or indirect discharge would provide 
further protectiveness. 

PCB concentrations in the FOU will be substantially reduced. 
Preliminary treatability s tudies indicate t ha t PCBs in the 
soil/sludge will be reduced to levels below 108 ppm. An average 
of 108 ppm is the concentration of PCB residual concentrations 
in the soil and sludge samples. An average of PCB residual 
concentrations in the soils alone (i.e., soil hot spot, PCBs, overall 
soil composite and soil hot spot composite) is 80 ppm if the 
sludge is treated separately. An average of PCB residual 
concentrations for the sludge tank and pit composite alone is 
170 ppm. The specific level of PCB reduction in the soil/sludge 
can not be determined without further treatability testing. 

4.3.5.3 Compliance with ARARs 

Shallow ground water underlying the site and spent extraction 
liquids would be removed and treated to comply with either 
NJPDES Toxic Effluent Limits prior to discharge to Peach Island 
Creek, or pretreatment requirements for discharge to the BCUA 
POTW. Removal, treatment, and discharge of shallow ground 
water coupled with an effective containment system Inhibiting 
recharge would essentially eliminate the water table aquifer so 
that compliance with ARARs in shallow ground water underlying 
the site would not be relevant. 
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Any air pollution control device for the vacuum extraction unit 
would comply with New Jersey Ambient Air Quality Standards 
(i.e., N.J.A.C.7:27-13). All site activities would comply with 40 
CFR 264.273(F) and N.J.A.C. 7.26 -11.4(C) which address the 
release of particulates to air. Also, all activities mus t comply 
with the air s tandards for particulate matter (i.e., 40 CFR 50: 
NAAQS) and the Air Standards for Suspended Particulate Matter, 
Hydrocarbons, and Photochemical Oxidants (i.e., N.J.A.C. 7:27-
13.AAS). 

Containment and groundwater removal might protect humans 
from direct contact exposures, and might protect ground water 
from degradation due to leaching and Peach Island Creek from 
the migration of contaminated soil/sludge run-off. It would not. 
however, directly meet the Appendix G soil/sludge PCB ARARs 
or Appendix G TBCs. 

Treatability data on contaminant extraction performed for this 
FS. is not sensitive enough to indicate conclusively if this 
alternative would reduce the level of PCBs in all of the 
sotf/sludge to 25 ppm. Therefore, it is uncertain whether this 
altemative can achieve the 25 ppm cleanup level which has been 
established for this site. Off-site disposal of extraction fluids 
containing PCBs would have to satisfy the Requirements of the 
TSCA Recordkeeping. Reporting, and Marking of PCB 
Equipment (i.e., 40 CFR 761.40.761.79), 

Vacuum extraction wells would be installed in accord with the 
New Jersey Well Drilling and Pump Installers Licensing Act (i.e., 
N.J.A.C. 7:8-3.11). Shallow ground water would be initially 
removed using the extraction wells. Since shallow ground water 
removal would occur at a rate less than 100,000 gpd, removal 
would not be affected by the New Jersey Requirements to Divert 
Surface Water and Subsurface Water (i.e., N.J.A.C. 7:19). The 
vacuum extraction system mus t be used in a manner tha t 
satisfies the requirements for miscellaneous uni ts (i.e.. 40 CFR 
Part 264. Subpart X). 

This altemative will comply with the LDRs through a treatability 
variance under 40 CFR 268.44. However, it is unknown whether 
contaminant extraction would be able to achieve the required 
interim treatment levels/ranges provided in Table 4 - l a . All 
excavation plans will be designed and implemented to satisfy the 
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New Jersey Soil Erosion and Sediment Control Requirements 
(i,e,, N,J,A,C, 4:24-1), The cap design would meet the 
requirements of the New Jersey Hazardous Waste Facility 
Closure/Post-Closure Requirements (i,e,, N,J,A.C. 7:26). 

Air emissions from the treatment of extracted VOCs would be 
treated to comply with the New Jersey Control and Prohibition 
of Air Pollution by Toxic Substances (i.e., N.J.A,C, 7:27-17) and 
New Jersey Air Permit Requirements (i,e., N,JA,C, 7:27-8), 

During remediation, protective measures will be taken to adhere 
to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i,e,. 29 CFR 1926), 
Long-term monitoring and site maintenance plans will comply 
with the New Jersey Hazardous Waste Facility Requirements -
General (i,e,. N,J,A,C, 7:26, Subchapter 9) and 40 CFR, Subpart F, 

All excavation plans will meet the requirements of Executive 
Orders on Flood Plain Management and Wetland Protection (i,e,. 
E.O.'s 11988 and 11980). Clean Water Act Section 404. General 
Standards for Permitting Stream Encroachment (i.e., N.J.A.C. 
7:8-3,15), Hackensack Meadowlands Development Commission 
Zoning/Land Use/Environmental Requirements (i,e,, N,J,A,C, 
19:14) and possibly the Freshwater Wetlands Protection Act of 
1987 (i.e., N.J,S,A. 13:98-1). 

4.3.5.4 Long-Term Effectiveness 

The concrete slurry wall is expected to maintain its integrity 
over a long period of time. The detailed design of the wall would 
include a compatibility test to verify the performance of the 
backfill material when in contact with the contaminated shallow 
ground water. After the initial installation period, the wall would 
not be expected to be in contact with contaminated ground 
water. The initial dewatering of the FOU would minimize 
contact between soil/sludge contaminants and the slurry wall. 

The water table aquifer will be continuously removed and treated 
until dewatering is complete. The removal of ground water from 
the water table aquifer will prevent any potential future use of 
shallow ground water underljdng the site, and any unacceptable 
risk linked to use of this aquifer. 
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Vacuum extraction would enhance the performance of the 
con ta inmen t sys tem, by removal of t he mos t mobile 
contaminants (i.e., VOCs). Removal of shallow ground water 
coupled with a concrete slurry wall, contaminant extraction in 
areas contaminated with PCBs in excess of 25 ppm, and a cap 
would deter the vertical migration of soil/sludge contaminants to 
deeper ground water (i.e., the till and bedrock aquifers). 

The proposed vacuum and contaminant extractions, and cap 
installation would effectively preclude dermal contact with and 
incidental ingestion of soi l /s ludge con taminan ts , thereby 
mitigating the existing, unacceptable risk associated with these 
pathways (Clement Associates 1990). Vacuum extraction and 
the RCRA performance cap would significantly reduce potential 
volatile and fugitive dust emissions. The cap would inhibit the 
contact between overland run-off and soil/sludge contaminants, 
thereby reducing contaminated soil/sludge transport to Peach 
Island Creek and off-site. 

Fatfure of the tank and exposure to the contents would pose a 
potential risk to human health and the environment. However, 
c o n t a m i n a n t extract ion would reduce the c o n t a m i n a n t 
concentrations in the tank sludge. Incorporation of the residual 
sludge material into the contained FOU would mitigate the 
existing possibility of structural failure and release of the tank 
contents. 

Monitoring and maintenance will be used to minimize a 
potential, unacceptable risk associated with the failure of the 
slurry wall or cap. Overall, long-term effectiveness of this 
alternative is expected to be acceptable as long as adequate 
monitoring and maintenance are continued. 

4.3.5.5 Reduction of Toxicity, Mobility, or Volume 

Recovery of shallow ground water for treatment will substantially 
reduce the toxicify. mobility and volume of shallow ground water 
contaminants. Treatment of spent soil washing fluids will also 
result in reduction of contaminant toxicity and volume in this 
fluid. Incineration of recovered organics from critical fluid 
extraction will eliminate the toxicity and volume of these 
compounds. UV/peroxidation is a destructive process that also 
permanently reduces contaminant toxicity and volume. Sludges 
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from ground water/spent fluid treatment could effect reduction 
in contaminant toxicity (via stabilization) or toxicity and volume 
(via incineration). All the proposed treatment processes for 
ground water/spent fluid and sludge from the treatment process 
£u:e irreversible, with the possible exception of stabilization, over 
the long-term. 

This altemative involves the removal and treatment of the VOCs 
in the FOU (114.000 cubic yards), removal and treatment of 
28,000 cubic yards, and contairmient of residual contaminants in 
the FOU, Used extraction fluid(s) would require treatment and 
disposal. 

Vacuum extraction and contaminant extraction would 
permanently remove some contaminants from the FOU. The 
toxicity, mobility and volume of organics would be reduced via 
vacuum and contaminant extraction. PCB volume, mobility and 
toxicity would be reduced by contaminant extraction. 

The mobility of the residual contaminants in the soil/sludge and 
tank sludge would be reduced by construction of the slurry wall 
and cap. However, this altemative would not reduce the toxicity 
or volume of contaminants not affected by the extraction 
processes. 

4.3.5.6 Short-Term Effectiveness 

Due to the chsiracteristics of this site, remediation of the FOU via 
vacuum extraction and on-site solvent extraction of the PCB 
contaminated soil/sludge and tank sludge would differ from case 
histories cited in the literature. Pilot studies would be 
important to accurately estimate the necessary remediation 
time. However, based upon present information implementation 
of this altemative could take three to four years. 

During the remediation period the site would be disturbed. 
Fugitive dust would be controlled by wetting the exposed ground 
surface. Concrete wall installation, although it involves trench 
excavation, would not create considerable dust or VOC emissions 
because the trench would be excavated under bentonite slurry. 
Cap installation would not pose an air emissions problem. 
Construction run-off to Peach Island Creek and off-site would be 
controlled using erosion control measures during excavation, 
treatment, and replacement processes. 
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Several operations involved in the implementation of this 
altemative could result in the production of fugitive dust and 
volatile emissions. Therefore, in situ vacuum extraction would be 
performed prior to excavation to remove, collect, and treat 
volatile organic compounds prior to release. This would reduce 
the potential unacceptable risk associated with excavation. In 
addition, the area under excavation will be watered to control 
dust production. However, uncontrolled fugitive dusts related to 
site activities may pose an unacceptable risk to human health. 
On-site workers would be required to wear proper safety 
clothing and/or equipment to prevent short-term health effects. 

Unacceptable risks to human health associated with current 
ground water conditions are the same as those outlined in the 
No Action altemative. 

With respect to ground water, the short-term effectiveness of 
the water treatment system for this altemative is equivalent to 
that of Site Altemative B. 

The time needed for remediation of ground water following 
system startup is estimated to be a minimum of 3 months, 
assuming 3 x 10^ gallons of ground water to be treated. 
Treatment of liquids from soil washing would continue until the 
soil remedy was finished. Because the volume of residuals 
possible requiring off-site TSD disposal is low, the potential 
environmental impact of these residuals arising from transport 
is not considered prohibitive. Any residuals would be 
transported to a permitted TSD facility, these materials would 
be managed as to mitigate any further risk from these 
substances. 

4.3.5.7 Implementability 

Technical Feasibilitv 

The vacuum extraction operation is technically feasible and is 
discussed under Site Altemative C. 

Construction and operation of the contaminant extraction 
procedure for implementation of this alternative would be 
dtfficult at the SCP site due to the highly variable nature of the 
fill material. Pilot studies are needed to determine whether the 
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contaminant extraction process and associated fluid treatment 
could be effectively implemented at this site. Following a 
successful pilot s tudy of the suggested processes , these 
procedures would be performed full-scale. 

The ground water / spent soil washing fluid t reatment system 
proposed can be constructed, given presently-available system 
components . Additional treatabili ty s tudies on all main 
components of the treatment system are required to verify that 
the process train proposed can meet the criteria for direct or 
indirect discharge. Once the water table aquifer has been 
dewatered, the need for additional shallow ground water 
remedial action is obviated and only residuals from soil washing 
will be treated. 

Administrative Feasibility 

This alternative may require either a permit for the discharge of 
treated ground water/spent soil washing fluid to BCUA POTW or 
compliance with NJPDES Toxic Effluent Limits for discharge to 
Peach Island Creek. 

The proposed vacuum extraction network will be operated as a 
closed system: extracted air will be reinjected into the fill unit 
after removing VOC compounds from the air stream. Although 
no air emissions permit would be required, the substantive 
provisions of any applicable air emissions requirements will be 
satisfied. 

Availability of Materials and Services 

The necessary equipment, materials and specialists required for 
implementation of this altemative are expected to be available 
when required. Critical fluid extraction, however, has never 
been used in full scale for ground water treatment. Industrial 
waste t rea tment using this technology is currently in the 
process of being implemented at one location only. 

4.3.5.8 Cost 

The estimated costs of Site Altemative E are as follows: 

CapltalCosts $43,700,000 
O&M $61,000 (per year for 30 years) 
Present Worth $45,000,000 
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If an on-site RCRA disposal cell is required for debris and/or 
treated soil, the cost would be additive to that shown above. (See 
Section 4.2,2,2) 

4.3.5.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this altemative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 

4.3.5.10 Community Acceptance 

Following receipt of public comments regarding this altemative, 
they will be included in either the final FS document or the 
Responsiveness Summary Section of the ROD. 

4.3.6 FOU-Site Alternative F, Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Contaminant Extraction of Partial Site and 
Tank Sludge, On-Site Stabilization, Cap 

4.3.6.1 Detailed Description of the Alternative 

This alternative represents an upgrade of Site Altemative E in 
that stabilization/solidification of excavated soil/sludge would 
also be implemented. 

The procedures required for implementation of this altemative 
are as follows: 

Site preparation, including removal of surface debris. 

Construction of a structural, concrete slurry wall £iround 
the perimeter of the FOU. 

Dewatering of the FOU and treatment and discharge of 
shallow ground water. 

In situ vacuum extraction of the FOU to remove volatile 
organic compounds. 

Excavation of PCB contaminated soil/sludge in the FOU 
(i.e., areas exceeding 25 ppm). 

Segregation and washing of oversized materials. 

On-site extraction of excavated soil/sludge and tank sludge 
to remove organic constituents including PCBs. 
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• On-site solidification of the treated soil/sludge and tank 
sludge for stabilization of residual contaminants. 

• Replacement of solidified materials on-site in the original 
excavation. 

• Placement of a cap over the entire FOU. and 

• Monitor ground water and provide site maintenance. 

Ground water would be treated in the system designed for the 
t reatment of spent extraction fluids and discharge to Peach 
Island Creek or the BCUA POTW. This system is sized for a flow 
rate of 200 gpm and consist of chemical precipitation, critical-
fluid extraction, and an optional UV/peroxidation step which 
will be used as polishing steps for removal of metals, PCBs, and 
other organics from ground water in the water table aquifer. 
Following equalization to even out flow and concentrat ion 
irregularities between the soil washing fluid and ground water 
s t ream, the liquid would proceed th rough the chemical 
precipitation process. Coagulants such as a lum or metal 
hydroxides would be introduced in a rapid mix tank. Polymer 
would be added in a subsequent flocculation tank, and settling of 
coagulated solids, precipitated metals, and adsorbed PCBs would 
take place in a clarifier. Air emissions from chemical 
precipitation will be controlled via the use of closed tanks , 
vented through air emissions controls tf necessary. Sludge from 
the clarifier would be thickened and incorporated in the on-site 
soil remedy or dewatered for haul ing to an off-site TSD. 
Following optional pH adjustment (to bring pH into the range for 
direct or indirect discharge), the ground water would be treated 
via critical-fluid (carbon dioxide CO2) stripping. Compressed, 
condensed CO2 would be be introduced to the extractor 

countercurrent to the flow of ground water. Overheads from the 
extractor would go to a separator where pressure on the CO2 
would be reduced. The CO2 would separate as a gas, leaving 
collected organics behind. Organic phase material separated out 
would be drummed for off-site incineration. 

If needed, UV/peroxidation would be employed for polishing 
treatment for organics removal. To enhance the efficiency of 
UV/peroxidation, multi-media filtration for residual suspended 
solids removal is proposed. Following infiltration, concentrated 
hydrogen peroxide would be introduced via an in-line mixer. 
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The catalyzed peroxidation would be carried out in a reactor 
equipped with high-intensity UV lamps. If needed to 
accommodate variations in receiving stream flow or BCUA POTW 
sewer capacity, treated effluent would be stored in a holding 
tank prior to discharge. 

The first seven steps listed above are the same as Altemative E. 
Following contaminant extraction of the soil/sludge and tank 
sludge, any residual organic contaminants and metals would be 
immobilized by solidification of the soil/sludge. Processing 
would be performed on site with equipment selected specifically 
for this type of procedure. 

Appropriate admixture compositions would be developed and 
applied for effective solidification of this soil/sludge and tank 
sludge. 

After solidification, treated soil/sludge and tank sludge would be 
placed back into the excavated areas. As described in Site 
Altemative E, a cap would be constructed to cover the entire 
FOU to prevent the Infiltration of surface water and subsequent 
leaching of any remaining contaminants to the deeper ground 
water. A ground water monitoring program would be 
Implemented to monitor the effectiveness of the containment 
system. 

4.3.6.2 Overall Protection of Human Health and the Environment 

Containment and shallow ground water removal would inhibit 
lateral and vertical contaminant migration from the FOU to 
Peach Island Creek, off-site, and deeper ground water units, 
respectively. The effectiveness of these mitigative measures 
would be enhanced by vacuum extraction and contaminant 
extraction/stabilization of select areas containing PCBs in excess 
of 25 ppm. 

Capping would reduce potential exposure to soil/sludge 
contaminants through dermal contact with or incidental 
ingestion of which are currently linked to an unacceptable risk 
to human health. Vacuum and contaminant extraction combined 
with stabilization would further enhance the protectiveness 
offered by the containment system. The cap coupled with the 
stabilized matrix would also inhibit fugitive dust emissions and 
contact between surface run-off and soil/sludge contaminants. 
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PCBs concentration in the FOU will be reduced. Preliminary 
treatability studies indicate that PCBs in the soil/sludge could be 
reduced to levels below 108 ppm. This level was the detection 
limit for treatability sample analysis, and is believed to be due to 
matrix interference and /o r dilution effect during analysis. An 
average of <108 ppm is the PCB residual concentration in the 
soil and sludge samples . An average of PCB res idual 
concentrations in the soils alone (I.e.. soil hot spot. PCBs. overall 
soil composite and soil hot spot composite) is 80 ppm if the 
sludge is treated separately. An average of PCB residual 
concentrations for the sludge tank and pit composite alone is 
170 ppm. The specific level of PCB reduction in the soil/sludge 
can not be known without further treatability testing. 

4.3.6.3 Compliance with ARARs 

Shallow ground water underlying the site and spent extraction 
liquids will be removed and treated to comply with either 
NJPDES Toxic Effluent Limits prior to discharge to Peach Island 
Creek, or pretreatment requirements to discharge to the BCUA 
POTW. Removal, treatment, and discharge of shallow ground 
water coupled with an effective containment system inhibiting 
recharge would essentially eliminate the water table aquifer so 
that compliance with ARARs in shallow ground water underlying 
the site would not be relevant. 

The emissions from any air pollution control device for the 
vacuum extraction unit would comply with New Jersey Ambient 
Air Quality Standards (i.e.. N.J.A.C.7:27-13). All site activities 
would comply with 40 CFR 264.273(F) and N.J.A.C. 7.26 -11.4(C) 
which address the release of part iculates to air. Also, all 
activities mus t comply with the air s tandards for particulate 
matter (i.e.. 40 CFR 50: NAAQS) and the Air S tandards for 
S u s p e n d e d P a r t i c u l a t e Ma t t e r . H y d r o c a r b o n s , a n d 
Photochemical Oxidants (i.e.. N.J.A.C. 7:27-13:AAS). 

Containment and shallow ground water removal might effectively 
protect humans from direct contact exposures, protect ground 
water from degradation due to leaching, and protect Peach 
Island Creek from the migration of contaminated soil/sludge 
run-off. It would not, however, directly meet Appendix G 
soil/sludge PCB ARAR or Appendix G TBCs. 
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Treatability data on contaminant extraction performed for this 
FS is not sensitive enough to indicate conclusively if this 
altemative would reduce the level of PCBs In soil to 25 ppm. 
Therefore, it is uncertain whether this altemative can achieve 
the 25 ppm cleanup level which has been established for this 
site. Any off-site disposal of extraction fluids containing PCBs 
would have to satisfy the Requi rements of the TSCA 
Recordkeeping, Reporting, and Marking of PCB Equipment (i.e., 
40 CFR 761.40.761.79). 

Vacuum extraction wells would be installed in accord with the 
New Jersey Well Drilling and Pump Installers Licensing Act (i.e., 
N.J.A.C. 7:8-3.11). Shallow ground water would be initially 
removed using the extraction wells. Since shallow ground water 
removal would occur at a rate less than 100.000 gpd. removal 
would not be affected by the New Jersey Requirements to Divert 
Surface Water and Subsurface Water (i.e.. N.J.A.C. 7:19). The 
vacuum extraction system mus t be used in a manner tha t 
satisfies the requirements for miscellaneous units (i.e.. 40 CFR 
Part 264. Subpart X). 

This alternative will comply with the LDRs through a Treatability 
Variance under 40 CFR 268.44. However, it is unknown 
whether contaminant extraction followed by stabilization would 
be able to achieve the required interim treatment levels/ranges 
provided in Table 4- la . All excavation plans would be designed 
and implemented to satisfy the New Jersey Soil Erosion and 
Sediment Control Requirements (i.e., N.J.A.C. 4:24-1). The cap 
design would meet the requi rements of the New Je r sey 
Hazardous Waste Facility Closure/Post-Closure Requirements 
(i.e., N.J.A.C. 7:26). 

Air emissions from the t reatment of extracted VOCs would 
comply with the New Jersey Control and Prohibition of Air 
Pollution by Toxic Substances (i.e., N.J.A.C. 7:27-17), and New 
Jersey Air Permit Requirements (i.e., N.J.A.C. 7:27-8). 

During remediation, protective measures will be taken to adhere 
to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e.. 29 CFR 1926). 
Long-term monitoring and site maintenance pl£ins will comply 
with the New Jersey Hazardous Waste Facility Requirements -
General (i.e., N.J.A.C. 7:26, Subchapter 9) and 40 CFR. Subpart F. 
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All excavation plans will meet the requirements of Executive 
Orders on Flood Plain Management and Wetland Protection (i.e., 
E.O.'s 11988 and 11980), Clean Water Act Section 404, General 
Standards for Permitting Stream Encroachment (i.e.. N.J.A.C. 
7:8-3.15). Hackensack Meadowlands Development Commission 
Zoning/Land Use/Environmental Requirements (i.e.. N.J.A.C. 
19:14) and possibly the Freshwater Wetlands Protection Act of 
1987 (i.e.. N.J.S.A. 13:98-1). 

4.3.6.4 Long-Term Effectiveness 

The concrete slurry wall is intended to maintain its integrity 
over a long period of time. The detailed design of the wall would 
Include a compatibility test to verify the performance of the 
backfill material when in contact with the contaminated shallow 
ground water. After the initial installation period, the wall would 
not be expected to remain in contact with contaminated, 
shallow ground water. The initial dewatering of the FOU would 
minimize contact between soil/sludge contaminants and the 
wall. The water table aquifer will be continuously removed and 
treated until dewatering is complete. The removal of ground 
water from the water table aquifer will prevent any potential 
future use of shallow ground water underlying the site, and any 
unacceptable risk linked to use of this aquifer. 

Vacuum extraction would enhance the performance of the 
containment system (i.e.. slurry wall and cap) and the integrity 
of the stabilization of the treated areas, by removing the most 
mobile contaminants (i.e., VOCs). Removal of shallow ground 
water combined with a s lurry wall, vacuum extraction, 
contaminant extraction of selected areas, stabilization of select 
areas of soil /s ludge, and capping would deter the vertical 
migration of soil/sludge contaminants to deeper ground water 
(i.e.. till and bedrock aqutfers). 

Vacuum extraction, contaminant extraction, stabilization of 
select soil/sludge areas, and capping would reduce possible 
volatile and fugitive dust emissions. Stabilization of select areas 
of soil /sludge and capping the entire site would effectively 
preclude dermal contact with and incidental ingestion of 
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soi l /s ludge contaminants , thereby mitigating the existing, 
unacceptable risk associated with these pathways (Clement 
Associates 1990), This measure would also inhibit soil/sludge 
contact with surface run-off and overland transport to Peach 
Island Creek or off-site. 

Failure of the tank and exposure of the contents would pose a 
potential risk to human health and the environment. However, 
contaminant extraction, stabilization, and containment would 
mitigate the existing possibility of a release due to s tructural 
failure. 

Monitoring and maintenance will be used to minimize a 
potential, unacceptable risk associated with the failure of the 
slurry wall or cap. Overall, long-term effectiveness of this 
alternative is expected to be acceptable as long as adequate 
monitoring and maintenance are continued. 

4.3.6.5 Reduction of Toxicity, Mobility, or Volume 

Recovery of shallow ground water for treatment will substantially 
reduce the toxicity, mobility and volume of shallow ground water 
contaminants. TYeatment of spent soil washing fluids will also 
result in reduction of contaminant toxicity and volume in this 
fluid. Stabilization of recovered organics will reduce the mobility 
of these compounds. UV/peroxidation is a destructive process 
that also permanently reduces contaminant toxicity and volume. 
Sludges from ground water /spent fluid treatment could effect 
reduction in contaminant toxicity (via stabilization) also. All the 
proposed treatment processes for ground water and sludge from 
the t rea tment process are irreversible, with the possible 
exception of stabilization, over the long-term. 

This altemative involves the removal and treatment of the VOCs 
in the fill unit (114,000 cubic yards), removal of PCBs and 
stabilization of residual contaminants in the PCB contaminated 
soil/sludge and tank sludge (up to 28,000 cubic yards), and 
containment of the FOU, Used extraction fluid(s) would be 
treated, and disposed. 

The degree of contaminant removal from the soil/sludge and 
tank sludge would depend on the efficiency of the vacuum 
extraction and on-site extraction procedures. The mobility of 
the residual contaminants and metals in the treated soil/sludge 
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and tank sludge would be reduced by slurry wall construction, 
solidification, and capping, Metals in the unexcavated soil would 
be immobilized by construction of the slurry wall and cap. These 
processes together are expected to remove/immobilize most of 
the contaminants present in the soil/sludge and tank sludge. 
Ground water monitoring would be used to detect any further 
release of contaminants from the FOU into ground or surface 
water. 

Vacuum extraction and on-site soil washing would permanently 
remove some contaminants from the soil/sludge. The toxicity, 
mobility, and volume of volatile organics would be reduced via 
vacuum extraction. PCB volume, mobility and toxicity would be 
reduced by contaminant extraction. However, this altemative 
would not reduce the toxicity or mobility of other contaminants 
not affected by the extraction processes. 

4.3.6.6 Short-Term Effectiveness 

Unacceptable risks to human health associated with current 
ground water conditions are the same as those outlined in the 
No Action altemative. The time needed for remediation of 
ground water following system startup is estimated to be a 
minimum of 3 months, assuming 3 x 10^ gallons of ground 
water to be treated. Treatment of liquids from soil washing 
would continue until the soil remedy is finished. 

Due to the uniqueness of the site characteristics, the 
remediation time for the FOU via vacuum extraction of the fill 
unit, and on-site contaminant extraction of the PCB 
contaminated soil/sludge and solidification of this soil/sludge 
and tank sludge would differ from case histories cited in the 
literature. Pilot studies would be required to accurately estimate 
the necessary remediation time. However, it is approximated 
that completion of this altemative would take three to four years. 
Short-term effectiveness with respect to ground water 
treatment would be equivalent to that for Site Altemative B, 

To contain the soil/sludge prior to excavation, a slurry wall 
would be constructed. This would reduce the lateral migration 
of shallow ground water. In addition, construction run-off into 
Peach Island Creek would be prevented by using adequate 
erosion control measures during the excavation, treatment, and 
replacement procedures. 
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Several procedures involved in the Implementation of this 
altemative could result in the production of fugitive dust and 
volatile emissions. Therefore, in situ vacuum extraction would be 
performed prior to excavation for contaminant extraction and 
solidification to allow the removal, collection, and treatment of 
volatile organic compounds. This would reduce the potential, 
unacceptable risk associated with excavation. In addition, the 
area under excavation will be wetted to control dust production. 
Uncontrolled fugitive dust emissions associated with site 
activities may pose an unacceptable risk to nearby off-site 
receptors. On-site workers would be required to wear proper 
safety clothing and equipment to prevent short-term health 
effects. 

4.3.6.7 Implementability 

Technical Feasibility 

Construction and operation procedures for this altemative would 
be difficult at the SCP site due to the highly variable nature of 
the fill material. Pilot studies are important to determine 
whether this altemative could be effectively implemented at this 
site. 

Following a successful pilot study of the suggested processes, 
these procedures would be performed full-scale. However, if 
unejq)ected future migration of contaminants from the FOU into 
the ground or surface water is observed through the monitoring 
program, additional remedial action may be warranted. 

The effectiveness of vacuum extraction and on-site contaminant 
extraction could be easily determined by analyses of raw 
soU/sludge and tank sludge, treated sotf/sludge and tank sludge, 
off gas from vacuum extraction, and the extraction fluids. The 
short-term effectiveness of the on-site solidification process can 
also be determined through leachate tests. The long-term 
effectiveness of stabilization and the cap system, however, may 
be determined through a ground water monitoring program. 

The ground water/spent soil washing fluid treatment system 
proposed can be constructed, given presently-available system 
components. Additional treatability studies on all main 
components of the treatment system are required to verify that 
the process train proposed can meet the criteria for direct or 

4-70 002467 



indirect discharge. Once the water table aquifer has been 
dewatered, the need for additional shallow ground water 
remedial action is obviated and only residuals from soil washing 
wtfl be treated. 

Administrative Feasibilitv 

This altemative may require either a permit for the discharge of 
treated ground water /spent fluid to BCUA POTW or compliance 
with NJPDES Toxic Effluent Limits for discharge to Peach Island 
Creek, 

The proposed vacuum extraction network would be operated as 
a closed system: extracted air will be reinjected into the fill unit 
after removing VOC compounds from the air stream. Although 
no air emissions permit would be required, the substantive 
provisions of any applicable air emissions requirements would be 
satisfied. 

Availability of Materials and Services 

The necessary equipment, materials and specialists required for 
implementation of this altemative are expected to be available 
when required. 

Critical fluid extraction, however, has never been used in full 
scale for ground water treatment. Industrial waste treatment 
us ing this technology is currently in the process of being 
implemented at one location only. 

4.3.6.8 Cost 

The estimated costs of Site Altemative F are as follows: 

Capital Cost $50,900,000 
O&M $61,000 (per year for 30 years) 
Present Worth $52,000,000 

If an on-site RCRA disposal cell is required for debris and /o r 
treated soil, the cost would be additive to that shown above. (See 
Section 4.2.2.2) 

4.3.6.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this altemative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 
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4.3.6.10 Community Acceptance 

Following receipt of public comments reg£u:ding this altemative, 
they will be included in either the final FS document or the 
Responsiveness Summary Section of the ROD. 

4.3.7 FOU-Site Alternative G, Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Contaminant Extraction of Entire Site and 
Tank Sludge, On Site Stabilization, Cap 

4.3.7.1 Detailed Description of the Alternative 

This altemative represents an upgrade of Site Altemative F in 
t h a t the ent ire site (rather t h a n part) would undergo 
contaminant extraction and solidification. 

The procedures required for implementation of this altemative 
are as follows: 

Site preparation, including removal of surface debris in the 
FOU. 

Construction of a structural concrete slurry wall around 
the perimeter of the FOU. 

Dewatering of the FOU and treatment and discharge of 
shallow ground water. 

In situ vacuum extraction of the FOU to remove volatile 
organic compounds. 

Excavation of all soil/sludge In the FOU, 

Segregation and washing of oversized materials. 

On-site extraction of soil/sludge and tank sludge to remove 
organic constituents. 

On-site solidification of t reatment soil/sludge and tank 
sludge for stabilization. 

Replacement of solidified materials on-site in the original 
excavation. 

Placement of a cap over the entire FOU, and 

Monitor ground water and provide site maintenance. 
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This altemative is the same as Site Altemative F except in the 
volume of the FOU to be treated with extraction and 
solidification. Detailed descriptions of all the procedures 
outlined above are presented in Sections 4.3.5.1 and 4.3.6.1, In 
Site Altematives E and F only those areas of the site with PCB 
levels in excess of 25 ppm will be excavated and treated; in this 
alternative, all the site soil/sludge will be excavated for 
treatment, 

4.3.7.2 Overall Protection of Human Health and the Environment 

Containment of the FOU, removal of shallow ground water, 
extraction of soil/sludge, and stabilization of soil/sludge would 
inhibit vertical and lateral migration of residual soil/sludge 
contaminants to deeper ground water (i.e., till and bedrock 
aquifers). Peach Island Creek, and off-site. The effectiveness of 
these processes would be enhanced by vacuum extraction and 
contaminant extraction of the entire FOU. 

Capping would reduce potential exposure by dermal contact with 
or incidental ingestion of soil/sludge contaminants which are 
pathways currently associated with an unacceptable risk to 
human health (Clement Associates 1990). This altemative would 
effectively reduce volatile and fugitive dust emissions as well as 
contact between soil/sludge contaminants and surface run-off 
which may flow to Peach Island Creek or off-site. 

4.3.7.3 Compliance with ARARs 

Shallow ground water underlying the site and extraction liquids 
will be removed and treated to comply with either NJPDES 
Toxic Effluent Limits prior to discharge to Peach Island Creek, 
or pretreatment requirements to discharge to the BCUA POTW. 
Removal, treatment, and discharge of shallow ground water 
coupled with an effective containment system inhibiting 
recharge would essentially eliminate the water table aquifer so 
that compliance with ARARs in shallow ground water underlying 
the site would not be relevant. 

Air emissions from any air pollution control device for the 
vacuum extraction unit would comply with New Jersey Ambient 
Air Quality Standards (i.e.. N.J.A.C.7:27-13). All site activities 
would comply with 40 CFR 264.273(F) and N.J.A.C. 7.26 -11.4(C) 
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which address the release of part iculates to air. Also, all 
activities mus t comply with the siir s tandards for particulate 
matter (i.e., 40 CFR 50: NAAQS) and the Air S tandards for 
S u s p e n d e d P a r t i c u l a t e Mat t e r , H y d r o c a r b o n s , a n d 
Photochemical Oxidants (i.e.. N.J,A.C. 7 :27 -13LAAS) . 

Containment and shallow ground water removal might effectively 
protect humans from direct contact exposures, protect ground 
water from degradation due to leaching, and protect Peach 
Island Creek from the migration of contaminated soil/sludge 
run-off. It will not. however, meet all Appendix G soil/sludge 
PCB ARAR or Appendix G TBCs, 

Treatability data on contaminant extraction performed for this 
FS. is not sensitive enough to indicate conclusively if this 
altemative would reduce the level of PCBs in soil to 25 ppm. 
Therefore, it is uncertain whether this altemative can achieve 
the 25 ppm cleanup level which has been established for this 
site. Off-site disposal of extraction fluids containing PCBs would 
have to satisfy the Requirements of the TSCA Recordkeeping, 
Reporting, and Marking of PCB Equipment [i.e., 40 CFR 
761,40,761,79), 

Vacuum extraction wells wtfl be installed in accord with the New 
Jersey Well Drilling and Pump Installers Licensing Act (i,e,. 
N,J,A.C, 7:8-3,11), The vacuum extraction system must be used 
in a manner that satisfies the requirements for miscellaneous 
units (i,e,. 40 CFR Part 264. Subpart X). Shallow ground water 
would be initially removed using the extraction wells. Since 
shallow ground water removal would occur at a rate less than 
100.000 gpd, this removal would not be affected by the New 
Jersey Requirements to Divert Surface Water and Subsurface 
Water (i,e,. N,J,A,C, 7:19). 

This alternative will comply with the LDRs through a Treatability 
Variance under 40 CFR 268.44. However, it is unknown 
whether contaminant extraction folllowed by stabilization would 
be able to achieve the required interim treatment levels/ranges 
provided in Table 4- la , AU excavation plans would be designed 
and implemented to satisfy the New Jersey Soil Erosion and 
Sediment Control Requirements (i,e,, N,J,A,C, 4:24-1). The cap 
design would meet the requi rements of the New Je r sey 
Hazardous Waste Facility Closure/Post-Closure Requirements 
(i.e., N.J.A.C, 7:26). 
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Air emissions from the treatment of the extracted VOCs would 
be t reated to comply with the New Je r sey Control and 
Prohibition of Air Pollution by Toxic Substances (i.e., N.J.A.C. 
7:27-17). and New Jersey Air Permit Requirements (i.e., N.J.A.C. 
7:27-8). 

During remediation, protective measures would be taken to 
adhere to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e.. 29 CFR 1926). 
Long-term monitoring and site maintenance plans would comply 
with the New Jersey Hazardous Waste Facility Requirements -
General (i.e.. N.J.A.C. 7:26, Subchapter 9) 40 CFR, Subpart F. 

All excavation plans would meet the requirements of Executive 
Orders on Flood Plain Management and Wetland Protection (i.e.. 
E.O.'s 11988 and 11980). Clean Water Act Section 404. General 
Standards for Permitting Stream Encroachment (i.e.. N.J.A.C. 
7:8-3.15). Hackensack Meadowlands Development Commission 
Zoning/Land Use/Environmental Requirements (i.e.. N.J.A.C. 
19:14) and possibly the Freshwater Wetiands Protection Act of 
1987 (i.e.. N.J.S.A. 13:98-1). 

4.3.7.4 Long-Term Effectiveness 

The integrity of the concrete slurry wall is expected to remain 
constant . The detailed design of the wall would include a 
compatibility test to verify the performance of the backfill 
material when in contact with the contaminated shallow ground 
water . Upon completion of the concrete s lurry wall and 
dewatering of the FOU, the wall would not be expected to 
remain in contact with contaminated, shallow ground water. 

The initial dewatering of the FOU would minimize contact 
between soil/sludge contaminants and the wall. The potential 
contact of contaminants with the slurry wall would also be 
lessened by the subsequent vacuum extraction, contaminant 
extraction, stabilization, and capping processes. 

The water table aquifer will be continuously removed and treated 
unttf dewatering is complete. The removal of ground water from 
the water table aquifer wtfl prevent any potential future use of 
shaUow ground water underlining the site. £ind any unacceptable 
risk linked to use of this aqutfer. 
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Vacuum extraction and contaminant extraction should further 
enhance the performance of the containment system (i.e., 
concrete slurry wall and cap) as well as the stabilization of 
soil/sludge, since they would remove mobile and other 
organic/inorg£inic contaminants. These mitigative measures 
combined with containment would also deter vertical migration 
of soil/sludge contaminants to deeper ground water (i.e.. ttfl and 
bedrock aquifers). 

As in Site Altemative F these processes would inhibit fugitive 
dust and volatile emissions and preclude dermal contact with 
and incidental ingestion of soil/sludge contaminants. Similar to 
previous alternatives, the cap will inhibit transport of surface 
run-off carrj^ng contaminated soil/sludge to Peach Island Creek 
and off-site. These measures could potentially provide an 
enhancement of Alternative F by contaminant extraction and 
stabilization of the entire FOU. 

Fatfure of the tank and exposure to the contents would pose a 
potential risk to human health and the environment. This 
altemative would reduce the. contaminants levels in the tank 
sludge, stabilize any residuals, and inhibit a possible release due 
to structural failure. 

Monitoring and maintenance will be used to minimize a 
potential, unacceptable risk associated with the failure of the 
slurry wall or cap. Overall, long-term effectiveness of this 
alternative is expected to be acceptable as long as adequate 
monitoring and maintenance are continued. 

4.3.7.5 Reduction of Toxicity, Mobility, or Volume 

Recovery of shallow ground water for treatment will substantiaUy 
reduce the toxicity, mobility and volume of shallow ground water 
cont£miInants. iSreatment of spent soil washing fluids will also 
result in reduction of contaminant toxicity and volume in this 
fluid. Stabilization of recovered organics will reduce the mobtfity 
of these compounds. UV/peroxidation is a destructive process 
that also permanently reduces contaminant toxicity and volume. 
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Sludges from ground water /spent fluid treatment could effect 
reduction in contaminant toxicity (via stabilization) also. All the 
proposed treatment processes for ground water and sludge from 
the t rea tment process are irreversible, with the possible 
exception of stabilization, over the long-term. 

This altemative involves the removal and treatment of the VOCs 
in the fill unit (114.000 cubic yards), removal and treatment of 
remaining organic const i tuents in the FOU, including tank 
sludge, and stabilization of residual contaminants . Used 
extraction fluid(s) would be would be treated and disposed. 

The degree of contaminant removal from the soil/sludge and 
tank sludge would depend on the efficiency of the vacuum 
extraction and on-site extraction procedures. The mobility of 
the residual contaminants and metals in the soil/sludge and tank 
s ludge would be reduced by s lur ry wall cons t ruc t ion , 
solidification, and capping. These processes together are 
expected to remove/ immobil ize mos t of t he res idua l 
contaminants present in the soil /sludge and tank sludge. 
Ground water monitoring would be required to detect any 
further release of contaminants from the FOU into ground or 
surface water. 

Vacuum extraction and on-site soil washing would permanentiy 
remove some contaminants from the soil/sludge. The toxicity 
and volume of organics will be reduced via vacuum extraction 
and contaminant extraction. However, this altemative would not 
reduce the toxicity or mobility of other contaminants not 
affected by the extraction processes. 

4.3.7.6 Short-Term Effectiveness 

Unacceptable risks to human health associated with current 
ground water conditions are the same as those outiined in the 
No Action alternative. The time needed for remediation of 
ground water following system s tar tup is estimated to be a 
minimum of 3 months, assuming 3 x 10^ gallons of ground 
water to be treated. Treatment of liquids from soil washing 
would continue until the soil remedy is finished. 

002474 
4-77 



Due to the uniqueness of soil/sludge characteristics at this site, 
the remediation time for the FOU by vacuum extraction, on-site 
contaminant extraction, and solidtfication would dtffer from case 
histories cited in the l i terature. Pilot s tudies would be 
Important to accurately es t imate the t ime , necessary to 
completion. However, it is estimated that implementation of 
this altemative would require four to five years. 

To contain the soil/sludge prior to excavation, a slurry wall 
would be constructed to deter lateral ground water contaminant 
migration. During construction, surface run-off into Peach 
Island Creek will be mitigated by erosion control measures. 

Several procedures involved in the implementation of this 
alternative could result in the production of fugitive dust and 
volatile emissions. Therefore, in situ vacuum extraction would be 
performed prior to excavation to allow for the removal, 
collection, and treatment of volatile organic compounds. This 
would reduce the potential, unacceptable risk associated with 
excavation. In addition, the area under excavation will be wetted 
to control dust production. However, uncontrolled fugitive dusts 
relative to site activities may pose an unacceptable risk to nearby 
receptors. On-site workers would be required to wear proper 
safety clothing and /o r equipment to prevent short-term health 
effects. Uncontrolled fugitive dust emissions related to site 
activities may pose an unacceptable risk to the nearby 
community. 

4.3.7.7 Implementability 

Technical Feasibility 

Construction and operation procedures for this altemative would 
be difficult at the SCP site due to the highly variable nature of 
the fill material. Pilot s tudies are important to determine 
whether this altemative could be effectively implemented at this 
site. 

Following a successful pilot study of the suggested processes, 
these procedures would be performed full-scale. However, if 
unexpected future migration of contaminants from the FOU into 
the ground or surface water is observed through the monitoring 
program, additional remedial action may be warranted. 
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The ground water / spent soil washing fluid t reatment system 
proposed can be constructed, given presentiy-available system 
components . Additional treatability s tudies on all main 
components of the treatment system are required to verify that 
the process train proposed can meet the criteria for direct or 
indirect discharge. Once the water table aquifer has been 
dewatered. the need for additional shallow ground water 
remedial action is obviated and ortfy residuals from soil washing 
wtfl be treated. 

Administrative Feasibility 

This altemative may require either a permit for the discharge of 
treated ground water/spent fluid to BCUA POTW or compliance 
with NJPDES Toxic Effluent Limits for discharge to Peach Island 
Creek. 

The proposed vacuum extraction network will be operated as a 
closed system: extracted air will be reinjected into the fill uni t 
after removing VOC compounds from the air stream. Although 
no air emissions permit would be required, the substantive 
provisions of any applicable air emissions requirements will be 
satisfied. 

Availability of Materials and Services 

The necessary equipment, materials and specialists required for 
implementation of this altemative are expected to be available 
when required. 

Critical fluid extraction, however, has never been used in full 
scale for ground water treatment. Industrial waste treatment 
using this technology is currently in the process of being 
implemented at one location only. 

4.3.7.8 Cost 

The estimated costs of Site Altemative G are as follows: 

Capital Cost $68,300,000 
O&M $60,000 (per year for 30 years) 
Present Worth $69,000,000 

If an on-site RCRA disposal cell is required for debris and /o r 
treated soil, the cost would be additive to that shown above. (See 
Section 4.2.2.2) 
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4.3.7.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this altemative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 

4.3.7.10 Community Acceptance 

Following receipt of public comments regarding this altemative. 
they will be included in either the fined FS document or the 
Responsiveness Summary Section of the ROD. 

4.3.8. FOU-Site Alternative H, Slurry Wall, Dewater Unit and Treat, In 
Situ Vitrification including Tank Sludge, Cover 

4.3.8.1 Detailed Description of the Alternative 

The major components of this altemative are as follows: 

• Construct a bentonite slurry cutoff wall along the perimeter 
of the site; 

• Excavate trenches within the site to intercept shallow 
ground water flow and dewater the FOU; 

• Pump shallow ground water from the interceptor trenches 
to the on-site ground water treatment system for treatment 
and discharge to either Peach Island Creek or the BCUA 
POTW; 

Incorporate the tank and its contents into the FOU; 

Demolish buildings, concrete foundations, and concrete 
pads, and incorporate into the ftfl unit; 

Regrade the entire site to restore a flat topography; 

Perform in situ vitrification (ISV); 

Backfill with clean soil to restore original contour; and 

Monitor ground water and provide site maintenance. 
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As part of this alternative, a bentonite slurry wall would be 
constructed around the entire perimeter (approximately 2.100 
linear feet) of the FOU. As discussed in site altematives B and C. 
the wall would extend from the ground surface into the clay unit, 
approximately 15 to 17 feet beneath the site surface. The slurry 
waU would be keyed into the clay layer to virtually isolate the 
first operable unit. 

Interceptor trenches would be excavated and drains installed to 
permit collection of shallow ground water. Dewatering of the 
FOU would be required, as the cost of vitrification is about the 
same for a pound of water or a pound of soil/sludge (Geosafe 
1989). An on-site ground water collection and treatment system 
equivalent to that for Site Altemative B would be used. 

Vitrification would also be used to treat the on-site tank and its 
contents by placing it in the fill unit prior to vitrification. The 
tank would initially require an inspection of the s t ructura l 
integrity to ensure that it would remain intact upon transfer into 
the fill area. The tank will be located in an area of low 
magnetivity (i.e., ferrous materials), and situated such that the 
ISV system electrodes can be placed around the tank. ISV is 
limited to having continuous metal adjacent to two electrodes 
and confined to within 10% of the electrode width; there is also 
a limit of total metal in the melt of 5-10 percent by weight to 
avoid short circuiting of the system. After review of the site 
analyt ical da t a provided, Geosafe believes the me ta l s 
concentrations in the soil/sludge should not be a problem since 
they vary throughout the site. The average concentration should 
be within acceptable levels. This can be verified with a test 
melt. However, the rubble is not fully characterized at this time. 

Prior to placing the tank into an excavated area, the tank would 
be cut open to allow placement of site soil into the tEink, The 
cut piece of the tank would be included in the tank a n d / o r 
buried in an adjacent area for ISV, 

All existing bui ldings , foundat ions , and p a d s could be 
demolished and incorporated into the fill unit. The ISV system 
requires the presence of clean soil on the surface to initiate 
processing of soil/sludge/rubble below, as an initial molten zone 
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must be formed. The entire site, including the mounds of 
debris, would be regraded to a relatively flat topography using 
conventional construction equipment. This would allow the 
processing equipment to be moved about and permit the ISV 
collection hood to lay flat over the area being processed. 

Prior to remediation, treatability testing for ISV processing 
would be required to determine operating parameters, residual 
product quality and off-gas volume/quality. Two treatability tests 
would be required; first an engineering-scale test melt and 
second a pilot full-scale test melt. The engineering-scale testing 
would be conducted at the vendor's laboratory and would 
simulate a worst-case situation. About 400 pounds bf soil/sludge 
representing all types of material in the first operable unit would 
be sent to the vendor for chemical analysis and processing by 
vitrification. The results of this testing would be used to relate 
site conditions to required fusion temperatures, voltages, 
amperage, off-gas components and expected volumes, and 
residual product quality. 

Following the successful completion of an engineering-scale test, 
a pilot scale study ISV unit would be mobilized at the site. A 4-
day test run would be conducted, vitrifying to a depth of 
approximately 12 feet. The area to be vitrified should again 
represent worst-case conditions based on the degree of rubble, 
peat, and organic/inorganic contamination present. If 
necessary, mater ials with known high levels of 
organics/inorganics will be relocated to the area to be vitrified. 

A square array of four electrodes, each with an inner core of 
molybdenum and an outer core of graphite, would be placed up 
to 18 feet apart in the soil/sludge. Preliminary estimates of ISV 
processing costs for the site indicate depths of approximately 15 
feet would be optimal; thus, some of the clay would be vitrified 
as weU. 

As discussed earlier in Section 3, a conductive mixture of flaked 
graphite and glass frit is placed on the soil, in a criss-cross 
pattern between the electrodes. An electrical potential applied 
to the electrodes establishes a current in the starter path and 
heats the path (graphite and glass) and surrounding soil, 
initiating vitrification. 
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The off-gas collection hood, placed over the processing area, 
provides confinement and treatment of the pyrolysis and 
combustion gases. The treatment system consists of quenching. 
pH controlled scrubbing, dewatering (i.e., mist elimination), 
heating (temperature control), particulate filtration, and 
activated carbon adsorption (FitzPatrick et al, 1987), Quenching 
water is continually recycled until it becomes contaminated Avith 
organics. The stream is then passed through the granular 
activated carbon and recycled back into the system. Spent 
activated carbon and filters requiring disposal would be placed 
in the fill unit for subsequent ISV processing. Any clean quench 
water not recycled would be discharged. 

Vitrification proceeds from the surface downward until the 
power is shut off and the melt starts to cool. Within 
approximately 4 hours, gaseous emissions from the melt will 
cease. After that time has passed, the off-gas hood is removed. 
Clean backfill is then placed on the vitrified mass to the desired 
grade, and the area is left to cool for approximately 2 weeks 
before heavy equipment is allowed on the vitrified area surface. 
Electrodes are tjrpically left in place while the vitrified mass 
cools and are then either removed for off-site recycling of the 
molybdenum or left in the mass. Electrode holeis are filled with 
grout, although they also could potentiaUy be used to access the 
ground water below (FitzPatrick et al. 1987), with minor 
drilling. 

The ISV system fuses soil at a rate of approximately 4 tons/hour. 
With electrodes spaced approximately 18 feet apart, melt widths 
are expected to be approximately 28 feet. For FOU depths of 
roughly 15 feet, a single melt (about 680 tons) would take 
approximately 170 hours. The process equipment would then 
be mobilized to an adjacent unvitrified area, with a set-up time of 
approximately 16 hours (Geosafe 1989). At this rate of 
processing, a single ISV processing system would take 
approximately 6 years to vitrify the entire First Operable Unit, 
assuming seventy percent on line avaflability. 16-hour down time 
per week and 24-hour operation. 

Upon completion of in situ vitrification of the entire FOU. a 
security fence would be installed to restrict access to the site. 
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4.3.8.2 Overall Protection of Human Health and the Environment 

Vitrification would destroy organic compounds within the 
soil/sludge and would virtually eliminate the migration of 
residual contaminants by encapsulation. 

Vitrification would effectively preclude dermal contact with or 
incidental ingestion of soil/sludge contaminants, thereby 
virtually eliminating the existing unacceptable risk associated 
with these pathways. This altemative would prevent future 
volatile emissions as well as contaminated fugitive dust 
emissions. Overland run-off would no longer transport 
contaminated soil/sludge material to Peach Island Creek or off-
site. 

Removal of shallow ground water would eliminate the main 
contaminant migration pathway, and vitrification would preclude 
vertical migration of soil/sludge contaminants to the deeper 
aquifers. Removal of the shallow ground water would prevent 
any potential unacceptable risk associated with future use of this 
aqutfer. 

This altemative effectively removes the potential for a structural 
fatfure of the on-site tank and consequent release of its contents. 

4.3.8.3 Compliance with ARARs 

Shallow ground water underl)ang the site would be removed and 
treated to comply with either NJPDES Toxic Effluent Limits 
prior to discharge to Peach Island Creek, or pretreatment 
standards to discharge to the BCUA POTW. Removal, treatment, 
and discharge of shallow ground water coupled with an effective 
containment system inhibiting recharge would eliminate the 
water table aquifer so that compliance with ARARs in shallow 
ground water underlying the site would not be relevant. Treated 
off-gases will comply with New Jersey Ambient Air Quality 
Standards (i.e., N.J.A.C, 7:27-13) upon release to the 
atmosphere. All site activities would comply with 40 CFR 
264.273(F) and N.J.A.C. 7.26 -11.4(C) which address the release 
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of particulates to air. Also, all activities must comply with the air 
s tandards for particulate matter (i.e., 40 CFR 50: NAAQS) and 
the Air S t a n d a r d s for Suspended Par t icu la te ma t t e r , 
hydrocarbons, and photochemical Oxidants (i.e.. N.J.A.C. 7:27-
13:AAS), 

Containment, shallow ground water removal, and vitrification 
would effectively protect humans from direct contact exposures, 
protect ground water from degradation due to leaching, and 
protect Peach Island Creek from the migration of contaminated 
soil run-off. This alternative would satisfy the objectives 
underljring the Appendix G soil TBCs (i.e.. New Jersey's Soil 
Cleanup Objectives), and most of the Appendix G ARARs and 
TBCs. 

Shallow ground water would be removed using trench drains. 
Since shallow ground water removal is estimated to occur at a 
rate less than 100,000 gpd, removal will not be affected by the 
New Je r sey Requirements to Divert Surface Water and 
subsurface water (i.e., N.J.A.C. 7:19). 

Treatment of the soil/sludge in the FOU by ISV will not involve 
placement of RCRA hazardous waste and will not trigger the 
LDRs. However, placement of the on-site tank into the FOU for 
processing would comply with the LDRs through a Treatability 
Variance under 40 CFR 268.44. This variance will result in the 
u s e of ISV to a t t a in the Agency's inter im " t rea tment 
levels/ranges" for tank sludge. All plans for trench excavation 
and capping would be designed and implemented to satisfy the 
New Jersey Soil Erosion and Sediment Control Requirements 
(i.e., N.J.A.C. 4:24-1). Depending on the execution of a 
successful treatability test and satisfaction of TCLP, the ultimate 
cap material may not have to meet the requirements of the New 
J e r s e y Haza rdous Waste Facility C losu re /Pos t -C losu re 
Requirements (i.e.. N.J.A.C. 7:26). 

Air emissions for the vitrification process are expected to be 
comply with Clean Air Act National Emission Standards for 
Hazardous Waste Air PoHutants (i.e.. 40 CFR Part 61), New 
Jersey Air Permit Requirements (i.e., N.J.A.C. 7:27-8), New 
Je r sey Control and Prohibition of Air Pollution by Toxic 
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Substances (N.J.A.C, 7:27-17), and New Jersey Regulations for 
Volatile Organic Substances (N.J.A.C. 7:27-16). A treatability 
study would be needed to determine the capacity of vitrification 
to reduce PCBs to 25 ppm in soil. 

During remediation, protective measures would be provided to 
adhere to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractor (i.e.. 29 CFR 1926). 
Long-term monitoring and site maintenance plans would comply 
with the New Jersey Hazardous Waste Facility Requirements -
General (i.e.. N.J.A.C. 7:26. Subchapter 9). 

All excavation plans will meet the requirements of Executive 
Orders on Flood Plain Management and Wetiands Protection 
(i.e.. E.O.'s 11988 and 11980), Clean Water Act Section 409, 
General Standards for Permitting Stream Encroachment (i.e., 
N.J.A.C. 7:8-3.15), Hackensack Meadowlands Development 
Commission Zoning/Land Use/Environmental Requirements 
(i.e., N.J.A.C. 19:14) and possibly the Freshwater Wetlands 
Protection Act of 1987 (i.e.. N.J.S.A. 13:98-1). 

4.3.8.4 Long-Term Effectiveness 

ISV processing leaves a residual product capable of withstanding 
long-term (i.e.. geologic time periods) environmental exposure. 
Essentially, the only remaining contaminants are the non-
pyrolyzed. immobilized inorganics. Vitrified materials have been 
subjected to a variety of leach tests, including USEPA's EP TOX 
and TCLP. These tests show a uniformly low leach rate for heavy 
metals of about 5 x 10-5 g/cm^/day or less (FitzPatrick et al. 
1987), Therefore, extensive controls should not be needed to 
control the treatment residuals. The backfill layer above the 
vitrified mass should be an adequate control. 

The elimination of the water table aquifer underl)ang the site 
will prevent future use and thereby eliminate any potential, 
unacceptable risk posed by future use. 

Vitrification would virtually eliminate dermal contact with and 
incidental ingestion of soil/sludge contaminants, thereby 
reducing pathways associated with an unacceptable risk 
(Clement Associates 1990). This altemative will preclude the 
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vertical migration soil/sludge contaminants to the till and 
bedrock units. Potential contaminant transport to Peach Island 
Creek by overland run-off contact with soil/sludge will be 
reduced by destruction or encapsulation of the soil/sludge 
contaminants. 

There is a potential risk to human health and the environment 
presented by exposure to the contents of and failure of on-site 
tank. Vitrification of the tank and its contents will eliminate any 
potential release due to structural failure. 

Monitoring and maintenance will be used to minimize a 
potential, unacceptable risk associated with the failure of the 
slurry wall or cap. Overall, long-term effectiveness of this 
alternative is expected to be acceptable as long as adequate 
monitoring and maintenance are continued. 

4.3.8.5 Reduction of Toxicity, Mobility, or Volume 

Recovery of shallow ground water for treatment will substantially 
reduce the toxicity, mobility and volume of shallow ground water 
contaminants. Incineration of steam stripped organics will 
eliminate the toxicity and volume of these compounds. 
UV/peroxidation is a destructive process that also permanently 
reduces contaminant toxicity and volume. Sludges from ground 
water treatment could effect reduction in contaminant toxicity 
(via stabilization) or toxicity and volume (via incineration). All 
the proposed treatment processes for ground water and sludge 
from the treatment process are irreversible, with the possible 
exception of stabilization, over the long-term. 

The in situ vitrification process will reduce toxicity, mobility, 
and volume of the contamination on site. Toxicity would be 
reduced through destruction or removal of organic materials and 
chemical incorporation of inorganic materials into the residual 
glass product. For organics, approximately 99.9% of the organic 
material is generally pyrolyzed while the remainder (i.e., 0.1%) 
is volatilized, captured, and removed by the off-gas system 
(Geosafe 1989). This off-gas system would be designed to 
provide >99.9% removal of the organics present in the off-gas. 
USEPA testing at a Superfund site has indicated acceptable 
biotoxicity of the ISV residual product relative to near-surface 
life forms (Greene 1988). The long-term protectiveness of this 
technology, while promising, is unproven. 
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The mobility of the inorganic materials would be reduced 
through chemical and physical bonding within the vitrified mass. 
Reductions in mobility for organic materials is not pertinent, as 
process ing des t roys or removes the organics from the 
soil/sludge being treated. 

Significant volume reductions also occur during ISV processing 
due to volatilization of organics and the elimination of the void 
spaces Inherent in particulate mixtures. Typical soil contains 
20-30% voids; taking the presence of rubble at this site into 
consideration, volume reductions of 30-40% are expected to 
occur during processing. 

ISV processing is considered irreversible, as contaminants are 
destroyed, removed from the soil/sludge matrix, or immobilized 
in the vitrified mass. Based on extensive testing conducted by 
Battelle. the vitrified material may qualify for delisting under 
the provisions of either the EP TOX or the TCLP testing. 

The ISV residual product is predominantly a glass with a 
random, rather than highly structured or crystalline, molecular 
structure similar to that of volcanic glass (obsidian). Based on 
tests from a Superfund site, the ISV product has been shown to 
have excellent structural strength, averaging about 10 times the 
tenstfe arid compressive strength of unreinforced concrete. The 
glass has also been shown to be unaffected by freeze/thaw and 
w e t / d r y cycles. In addition, the fracture mechanism is 
conchoidal, so the glass does not crack along crystalline 
boundaries, but rather will crack in a spaUing or setf-terminating 
way. Cracking will therefore not create infiltration pathways 
(Geosafe 1989), 

As noted earlier, up to 40% of the FOU volume will be lost from 
ISV processing. The vitrified mass will therefore occupy about 
60% of its original volume, or 69.000 cubic yards. About 5 feet 
of backfill WiU be required to restore the original site contours, 

4.3,8,6 Short-Term Effectiveness 

It is expected that the total site remediation can be completed 
in approximately seven years. This includes site preparation for 
ISV processing. Thus, there is an extended time period during 
which potential unacceptable risks to the nearby commurtfty and 
on-site workers may persist. As previously stated the SCP site 
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could be vitrified in approximately six years using one ISV unit. 
Remediation time can be reduced using two units . However, 
this raises other quest ions as to electrical demand, space 
limitations, and the avatfability/existence of a second unit. 

During site preparation and backfilling activities, fugitive dus t 
and volatile emissions could present an unacceptable risk to 
nearby receptors, as extensive earthwork is involved. Wetting 
the exposed ground surface should control the dust emissions. 
Excavating trenches and installing drains to dewater the FOU 
may present an unacceptable, short-term risk associated with 
fugitive dus t and volatile emissions into the sur rounding 
environment. The trench drains may have to be excavated under 
an enclosure (e.g., fabric dome) to control eniissions. Any 
fugitive dust or volatile emissions contained in the enclosure 
during excavation could require treatment prior to release to 
comply with air treatment regulations. On-site workers would 
be adequately protected to prevent short-term health effects. 
As noted earlier, installation of a slurry wall may not create dust 
or volatile emissions because the trench would be excavated 
under slurry. 

Emiss ions associa ted with ISV process ing can no t be 
determined until engineering-scale and full-scale pilot tests have 
been conducted. Koegler (1987) has demonstrated that ISV may 
be used for organic and inorganic material disposal; however, 
stored (i.e., drummed) combustible liquids and high organic 
volumes (e.g., peat layer) beneath the surface could result in 
excessive off-gas generation, overloading the treatment system 
and resulting in gaseous emissions. Vendor literature indicates a 
system can be designed to achieve a 99.99% destruction removal 
efficiency, but verification of this efficiency must be provided in 
engineering and pilot scale tests. Short-term effeclJveness for 
the ground water treatment component is equivalent to that for 
Site Altemative B. 

4.3.8.7 Implementability 

Technical Feasibilitv 

ISV is classified by USEPA as an innovative technology: one tha t 
has been developed to full-scale and is ready for commercial 
deployment, but for which there is not a significant base of 
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commercial experience. Because of this status, it is necessary to 
thoroughly evaluate all aspects of ISV on a site-specific basis 
prior to committing to full-scale operation. Geosafe Corporation, 
the current sole proprietor of ISV, requires tha t treatability 
testing be performed as part of this evaluation process. 

The objectives of treatability testing include: 1) demonstration 
on both bench and pilot scales that the ISV process is applicable 
to the specific soil /sludge mixture present a t the site, 2) 
generation of specific operational performance data (e.g.. fusion 
tempera ture , melt rate, off-gas composition, organic DRE) 
needed to support remedial design, full-scale cost estimating, 
and permitting/compliance efforts; and 3) generation of data 
and samples for use in community relations efforts. Data from 
nearly 80 small-scale ISV tests indicate bench and pilot scale 
treatabil i ty t es t s yield the da ta necessary for full-scale 
applicability evaluations (Geosafe 1989). 

Samples used for treatability tests must be representative of the 
site as a whole, containing all types of soil layers, sludge, rubble, 
debris, moisture, and contaminants. It is important to select a 
representative sample, as ISV processing has limitations on the 
presence of inclusions (e.g., highly concentrated contiaminant 
layers, void volumes, containers, metal scrap, general refuse, 
demolition debris, rock, or other non-homogeneous materials or 
conditions within the waste volume). MetaUic debris in the fill 
could present a problem during ISV processing if a piece of 
cont inuous metal passed within 2 feet of two electrodes 
(resulting in a short circuit). Electromagnetic surveys at the site 
have revealed the possible presence of buried ferrous material 
(Dames & Moore 1990); thus specific measurements mus t be 
made a t the t ime of processing with electrode placement 
adjusted to compensate for the presence of metallic debris. 

The site will require the installation of utilities, including power 
and potable water. ISV processing equipment requires three-
phase power of 12,500 KVA or 13,800 KVA, available from 
portable generators or a utility connection. Approximately 800 
Kwh/ton or 3.2 megawatts/melt is required. The quenching 
system requires water or caustic solution for pH scrubbing and 
quenching. 
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s t a n d a r d analytical protocols and QA/QC procedures are 
followed when evaluating the effectiveness of the ISV process. 
Samples of the off-gas. the vitrified product, and the soil 
adjacent to the vitrified mass, as well as smear samples from the 
off-gas equipment, are taken to verify target destruction and 
removal efficiency. In addition, sampling and analysis for total 
orgartfcs and soil mineralogy are performed on each cirea prior to 
melting. In this way, potential processing problems can be 
identified prior to mobilization. 

The ISV process is monitored and controlled by a distributed 
process control system. All operating data Is monitored by the 
ISV operator. If an operational parameter such as flow, 
temperature, or pressure exceeds its allowable range, the ISV 
operator can respond with appropriate corrective action. The 
process operation requires support in two areas: the first is 
laboratory analysis of off-gas samples; the second is ambient air 
monitoring, where required. 

Administrative Feasibility 

No New Jersey air permit would be required. All off-gas 
treatment would comply with the provisions for air emissions 
treatment. The vitrification contractor would comply with TSCA 
requirements. Either a permit would be required for discharge 
to the BCUA POTW or compliance with NJPDES Toxic Effluent 
Limits for discharge to Peach Island Creek. 

Availability of Services and Materials 

Geosafe Corporation is currentiy the only licensed operator of 
ISV processing systems. Geosafe currentiy has one ISV machine 
available. 

Ground water treatment system implementability is equivalent 
to tha t for Site Altemative B, except tha t t reatment system 
sludges could be incorporated in the vitrified m a s s in this 
altemative. 
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4.3.8.8 Cost 

The estimated cost of Site Altemative H is as follows: 

Capital Cost $94,200,000 
O&M $60,000 (per year for 30 years) 
Present Worth $95,000,000 
Incorporation of a second ISV unit could provide a 5-10% cost 
savings on the vitrification costs by providing more efficient 
operations through use of a dual system. 

Ground water treatment system cost is equivalent to that for Site 
Altemative B. 

4.3.8.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this altemative will be incorporated in either the final FS 
document or the Responsiveness Summary Section of the ROD. 

4.3.8.10 Community Acceptance 

Following receipt of public comments regarding this altemative, 
they will be included in either the final FS document or the 
Responsiveness Summary Section of the ROD. 

4.3.9 FOU Site Alternative I, Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, On-Site Incineration including Tank Sludge, 
On-Site Stabilization, Cap 

4.3.9.1 Detailed Description of the Alternative 

This altemative involves constructing a structural slurry wall 
(concrete wall), and excavation of site soil/sludge for on-site 
incineration in a mobile rotary kiln or infrared unit. This 
altemative upgrades FOU-Site Altemative D by the addition of 
on-site Incineration designed to permanentiy destroy organic 
constituents including PCBs. The major components of this 
altemative are as follows: 

• Install a structural cutoff wall (i.e., concrete slurry wall) 
along the perimeter of the FOU. The concrete wall would 
be keyed into the clay layer underlying the FOU, 
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• Install a wellpoint system to remove the shallow ground 
water for on-site treatment and discharge to the 
appropriate location, 

• Remove volatfle compounds in the sofl/sludge by an in situ 
vacuum extraction method using the wellpoint system. 

• Excavate the site soil/sludge, segregate large pieces of 
rubble, incinerate site soU/sludge and tank sludge via an on-
site mobile rotary kiln or infrared unit. 

• Stabilize ash by mixing with reagents, and replace the 
stabilized soil/sludge mass in the FOU. The large rubble 
would be placed within the stabflized mix and grouted with 
a grout mix which includes the stabilization reagent. 

• Incorporate the emptied tank into the stabilized mass to be 
contained by the concrete wall and the cap. 

• Install a protective cap. The proposed cap system consists 
of. from the top layer, a 6-inch asphalt-cement pavement, 
geotextile impregnated with hot-sprayed asphalt, a 10-inch 
crushed stone base course, and one foot of low-permeability 
sofl. 

• Monitor ground water and provide site maintenance. 

The slurry wall wfll be constructed around the site perimeter to 
prevent ground water flow into or away from the first operable 
unit. The purpose of this waU is to limit the amount of ground 
water requiring treatment and to prevent off-site migration of 
contaminants. The slurry wall will also provide structural 
support at the excavation face. 

Prior to conventional excavation of material, the fill unit would 
be dewatered to remove the free water from the soil/sludge. 
Ground water would be collected and treated as part of the 
ground water remediation discussed in Sections 3,1.3 and 3.3, 
Approximately 114.000 cubic yards of material wiU be excavated 
for incineration on site. Approximately 15 cubic yards of tank 
sludge will be blended with the excavated soil/sludge prior to 
incineration. Debris, rubble and other materials too large for 
acceptance in the incinerator (e.g.. blocks of concrete, railroad 
ties, drum remnants and other metal debris) wiU be sorted and 
facilities provided for mechanically crushing and pulverizing 
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these materials where possible. Where the size of a specific 
piece of rubble does not make this practical, provisions wiU be 
made for alternate handling, treatment and disposal. Because of 
the variety of rubble that may not be amenable to mechanical 
crushing, an inventory will be required and an appropriate 
t reatment /handl ing method selected. This cannot be further 
developed without additional characterization of the rubble. The 
amount of rubble is estimated to be from 50 to 80 percent. No 
further revision of this estimate can be made with the available 
data. 

The excavated site will be backfilled to pre-excavation levels. 
The quantity of clean fill required depends on the quantity of 
stabilized ash (i,e,. incinerated soil) which could remain on site. 

Provisions may have to be made for dust control and further 
limitations on volatile organic releases to the environment. 
These provisions may include a dome covering the excavation 
site, foam application to limit residual volatile releases from 
exposed soils, a n d / o r excavated soil s torage in enclosed 
structures or under protective cover. 

Provisions must be made for control of exhaust emissions from 
the Incinerator. This virill require a secondary combustion unit 
operated at t empera tures adequate to ensure acceptable 
emission levels of PCBs and products of incomplete combustion 
(PICs), In addition, a high-energy venturi scrubber will be 
needed for particulate and fume control; alkaline scrubbing will 
be required for reduction of acid fume emissions. 

Scrubber blowdown will contain elevated concentrat ions of 
metals associated with the captured fly ash. The blowdown will 
have to be treated for suspended solids and metals removal. The 
resulting treated effluent will be combined and discharged with 
effluent from the proposed on-site ground water t reatment 
facility. Incinerator a sh and sludge from the blowdown 
t r e a t m e n t u n i t will remain on si te , if poss ible , wi th 
stabilization/solidification of the ash and sludge as needed. 
Incinerator ash from the treatability s tudy has passed the EP 
Toxici ty t e s t (Appendix F) a n d may no t r e q u i r e 
stabilization/solidification, however it is included here for 
consideration if necessary. 
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4.3.9.2 Overall Protection of Human Health and the Environment 

Conta inment , con t aminan t des t ruc t ion by inc inera t ion , 
stabilization and capping of ash, and shallow ground water 
removal would inhibit lateral and vertical contaminant migration 
from the FOU to Peach Island Creek, off-site, and deeper ground 
water units, respectively. 

Destruction of 99.99% or organic contaminants, coupled with 
stabilization and capping of the ash woifld prevent exposure to 
soi l /s ludge contaminants through dermal contact with or 
incidental ingestion of sofl/sludge which are currently linked to 
an unacceptable risk to human health. The cap coupled with the 
stabilized matrix would also inhibit fugitive dust emissions and 
contact between surface run-off and soil/sludge contaminants, 

4.3.9.3 Compliance with ARARs 

Shallow ground water underlying the site wfll be removed and 
treated to comply v^rith either NJPDES Toxic Effluent Limits 
prior to discharge to Peach Island Creek, or pre t rea tment 
requirements to discharge to the BCUA POTW. Removal, 
treatment, and discharge of shallow ground water coupled with 
solidification and an effective containment system inhibiting 
recharge would essentially eliminate the water table aquifer so 
that compliance with ARARs in shaUow ground water underlying 
the site would not be relevant. 

All site activities would comply with 40 CFR 264.273(F) and 
N.J.A.C. 7.26-11.4 (C) which address controls for releases of 
particulates to air. Site activities would also comply with the air 
st£indards for particulate matter (i.e.. 40 CFR 50:NAAQS) and the 
air s tandard for suspended particulate matter, hydrocarbons, 
and photochemical oxidants (i.e.. N.J.A.C. 7.27-13:AAS). The 
emissions from any air pollution control device for the vacuum 
extraction unit and on-site incinera:tor would comply with New 
Jersey Ambient Air Quality Standards (i.e.. N.J.A.C.7:27-13). New 
Je r sey Control and Prohibition of Air Pollution by Toxic 
Substances (i.e.. N.J.A.C. 7:27-17), and New Jersey Air Permit 
Requirements (i.e., N.J.A.C. 7:27-8). Incineration t reatment 
mus t comply with the ash emission and opacity s tandards for 
New Jersey Regulations on Incinerators (i.e., N.J.A.C. 7:27-11). 

4-95 002492 



since containment and shallow ground water removal would 
effectively protect h u m a n s from direct contact exposures , 
protect ground water from degradation due to leaching, and 
protect Peach Island Creek from the migration of contaminated 
soil/sludge run-off. this alternative wfll satisfy the objectives 
underlining the Appendix G soil TBCs (i.e.. New Jersey's Soil 
Cleanup Objectives). Destruction of 99.99% of organics in the 
soil/sludges and immobilization of metals will comply with the 
Appendix G PCB ARAR and Appendix G TBCs for sofl/sludge. 

This altemative wiU comply with the LDRs through a Treatment 
Variance under 40 CFR 268.44. It is likely that incineration 
followed by stabilization would be able to achieve the required 
interim treatment levels/ranges provided in Table 4- la . 

Vacuum extraction wells would be installed in accord with the 
New Jersey WeU Drilling and Pump InstaUers Licensing Act (i.e.. 
N.J.A.C. 7:8-3.11). Shallow ground water would be initially 
removed using the extraction wells. Since shallow ground water 
removal would occur at a rate less than 100,000 gpd. removal 
would not be affected by the New Jersey Requirements to Divert 
Surface Water and Subsurface Water (i.e.. N.J.A.C. 7:19). Any 
ground water monitoring would meet the requirements of 40 
CFR, Subpart F. 

All excavation plans would be designed and implemented to 
satisfy the New Jersey Soil Erosion and Sediment Control 
Requirements (i.e.. N.J.A.C. 4:24-1). The cap design would meet 
the requirements of the New Jersey Hazardous Waste Facility 
Closure/Post-Closure Requirements (i.e.. N.J.A.C. 7:26). 

During remediation, protective measures will be taken to adhere 
to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e.. 29 CFR 1926). 
Long-term monitoring and site maintenance plans will comply 
with the New Jersey Hazardous Waste Facility Requirements -
General (i.e.. N.J.A.C. 7:26, Subchapter 9 and 90 CFR 264, 
Subchapter F). 

All excavation plans will meet the requirements of Executive 
Orders on Flood Plain Management and Wetland Protection (i.e., 
E.O.'s 11988 and 11980), Clean Water Act Section 404, General 
S tandards for Permitting Stream Encroachment (i,e,, N,J,A,C, 
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7:8-3,15), Hackensack Meadowlands Development Commission 
Zoning/Land Use/Environmental Requirements (i,e,. N,J,A,C, 
19:14) and possibly the Freshwater Wetiands Protection Act of 
1987 (Le,. N.J.S.A. 13:98-1). 

4.3.9.4 Long-Term Effectiveness 

The integrity of the concrete slurry wall is expected to be 
maintained over the period of remediation. The detafled design 
of the wall would Include a compatibility tes t to verify the 
performance of the backfill material when in contact witii the 
contaminated shallow ground water. After the initial instaUation 
period, the wall would not be expected to remain in contact 
with contaminated , shallow ground water . The initial 
dewatering of the FOU would minimize contact between 
sofl/sludge contaminants and the waU. 

Vacuum extraction would enhance the performance of the 
con ta inment system dur ing excavation, incinerat ion and 
stabilization activities. Incineration would destroy 99.99% of 
organic cons t i tuen ts not previously removed by vacuum 
extraction and the residual less-mobile metals contained in the 
incinerator ash would be stabilized, prior to disposal on site. 
Since the organics would be destroyed and the inorganics 
immobilized, it is unlikely that there would be any future 
migration of contaminants from the treated material. Removal of 
shallow ground water combined with a slurry wall, vacuum 
extraction, on-site incineration, stabilization of Incinerator ash. 
and capping would prevent the vertical migration of soil/sludge 
contaminants to deeper ground water (i.e.. till and bedrock 
aqutfers). 

Vacuum extraction, on-site incineration, stabilization of ash, and 
capping would eliminate possible volatile and fugitive dus t 
emissions. Destruction of organic constituents, stabilization of 
ash and capping the entire site would effectively eliminate 
dermal contact with and incidental ingestion of soil /sludge 
contaminants, thereby mitigating the existing, unacceptable risk 
associated with these pathways (Clement Associates 1990). This 
measure would also eliminate soil/sludge contact with surface 
run-off and overland transport to Peach Island Creek or off-site. 

Faflure of the tank and exposure to the tank contents would pose 
a potential risk to human health and the environment. However. 
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on site incineration, ash stabilization, and containment would 
mitigate the existing possibility of a release due to structural 
faflure. 

Monitoring and maintenance will be minimal because the 
majority of the contaminant wiU be destroyed and the residuals 
immobilized. OveraU. long-term effectiveness of this altemative 
is expected to be acceptable as long as adequate monitoring and 
maintenance Eire continued. 

4.3.9.5 Reduction of Toxicity, Mot?illty or Volume 

The slurry wall, with a permeability of 1 x 10-^ cm/sec, will 
effectively control the potential for migration of contaminants 
from the FOU. The slurry wall will also prevent ground water 
from re-saturating the site. The provisions for ground water 
treatment will mitigate this source of contamination and 
improve the incinerability of the soil/sludge by reducing 
moisture content. 

Volatile organic compounds in the soil/sludge will be controlled 
prior to or reduced during excavation by methods such as 
vacuum extraction, emission containment (dome) or suppression 
of volatilization (foam). Further discussion of the reduction in 
TMV for vacuum extraction and stabilization are presented in 
Sections 4.3.3.5 (Alternative C) and 4.3.4.5. (Alternative D). 
respectively. The organic contaminants in the soil/sludge will 
be destroyed by incineration. This process may yield secondary 
contaminants such as Products of Incomplete Combustion 
(PICs), volattfized metals, fly ash and acid gas. Although some 
PICs are formed, the concentration of organics following 
incineration should be reduced by greater than 99.99 percent. 
The secondary contaminants will be captured, to some extent, 
by pollution control devices. These captured residuals will be 
combined with the incinerator ash (thermally treated soil) and 
stabilized to provide immobilization of metals remaining after 
incineration. A soil volume reduction of 50 percent is possible 
foUowing incineration; however, the process of stabilization will 
increase the volume by 10 to 15 percent. Depending on the 
amount of debris removed before incineration and replaced on 
site, the final volume after remediation may exceed the original 
sofl/sludge volume. 
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4.3.9.6 Short-Term Effectiveness 

Due to the un iqueness of the site charac ter i s t ics , the 
remediation time for the FOU via vacuum extraction of the fiU 
unit, and on-site incineration of contaminated soil/sludge and 
tank sludge and solidification of the ash would differ from the 
Uterature. Pflot studies would be required to accurately estimate 
the necessary remediation time. The total mass of soil and 
sludge requiring treatment is approximately 178.000 tons. At 
an incinerator feed rate of eight tons per hour, and eighty five 
percen t run- t ime operat ion, the rmal des t ruc t ion of all 
contaminated soUds wiU require 26,000 hours or 160 weeks of 
operation. This estimate is based on continuous, 24 hour per 
day and 365 days per year, operation. Short-term effectiveness 
with respect to ground water treatment would be equivalent to 
that for Altemative B. 

To contain the soil/sludge prior to excavation, a slurry wall 
would be constructed. This would reduce the lateral migration 
of shaUow ground water. In addition, construction run-off into 
Peach Island Creek would be prevented by using adequate 
erosion control measures during the excavation, treatment, and 
replacement procedures. 

Several procedures involved in the implementation of this 
altemative could result in the production of fugitive dus t and 
volatile emissions. Therefore, in situ vacuum extraction would 
be performed prior to excavation of soil /sludge for on-site 
incineration £ind solidification to allow the removal, collection, 
and treatment of volatile organic compounds. The area under 
excavation will be wetted to control dust production. Fugitive 
dust emissions associated with site activities wfll be addressed 
with appropriate controls. Failure of the air pollution control 
devices could pose an unacceptable risk to the nearby 
community. On-site workers would be required to wear proper 
safety clothing and equipment to prevent short-term health 
effects. 
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4.3.9.7 Implementability 

The implementabil i ty criteria for on-si te stabil ization is 
presented in Section 4.3.4.7 for Alternative D. The vacuum 
extraction component is presented in Section 4.3.3.7 for 
Alternative C. To implement on-si te inc inera t ion , an 
incineration facility must be constructed within the boundaries 
of the site. This facflity wfll require one to two acres to house 
t h e inc ine ra to r sys tem, opera tor facilities, labora tory , 
preprocessing systems (I,e„ debris handling equipment) and 
storage areas for ash and excavated soil/sludge. Set up will 
require excavation of contaminated sofl/sludge from a one to two 
acre area and installation of a concrete pad to support the 
facilities. The excavated soil /sludge will require emissions 
control and storage. 

The site will require installation of utilities including natural gas, 
power and potable water, A rotary kfln incinerator wUl require a 
natural gas supply of approximately 600 cfm to process eight 
tons of soil per hour. If an infrared incinerator is employed, the 
primary combustion chamber will require approximately 8,500 
kilowatts to incinerate soil at a rate of eight tons per hour 
(standard rate for mobile incineration systems), A gas supply of 
100 cfm wtfl be required to fire the afterburner on the infrared 
unit, A water supply of 30 to 60 gpm is required with either 
Incineration system for ash quenching and scrubber systems. 

Implementation of this altemative will begin with construction 
of a slurry wall around the boundaries of the site. This measure 
will prevent the migration of contaminants from the site and 
infiltration of groundwater onto the site during dewatering, 
excavation and backfilling operat ions . Excavation and 
incineration operations will be coordinated so that sofl/sludge 
excavation rate matches rate of soil/sludge incineration, with 
allowance for an inventory of excavated soil/sludge awaiting 
incineration. This coordination is necessary to limit volatile 
organics and fugitive dust emissions to action-specific ARARs, 
During soil/sludge excavation and storage, consideration will be 
given to the use of foam, portable domes and a sealed storage 
faciUty to limit exposure to these contaminants. 
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Soil excavation and preprocessing systems are required to 
prepare the sofl and sludge for incineration. These systems will 
incorporate the following operations: 

• dewatering: necessary to improve incinerator operation 

• screening: to remove rubble in excess of six inches in 
diameter 

• crushing: to reduce large objects to a size suitable for 
incineration. 

The prepared material will be transported to a storage area 
which can hold an inventory equivalent to seven days of 
incinerator operation. The storage area will require enclosure to 
minimize volatile organics and fugitive dus t emissions, A 
transfer system, able to feed the incinerator at a rate of 8 to 10 
tons per hour, wiU also be required. 

The incinerator will consist of a primary and secondary 
combustion chamber. The primary chamber will be of rotary 
kiln or infrared design and wiU operate at temperatures of 1,500 
to 1.800 degrees Fahrenheit . Solids residence time in the 
primary chamber will range from 40 to 90 minutes . The 
secondary chamber or afterburner will be provided to oxidize 
volatile organics and PICs escaping from the primary. The 
afterburner will operate a t temperatures of 2.200 to 2.400 
degrees Fahrenheit with a residence time of two to four seconds. 

Ash generated from the processed solids, exiting the primary 
chamber at approximately 1,200 degrees, will be cooled with 
clean spray water and discharged to an ash hopper for storage 
and subsequent disposal. The ash wfll be used as replacement 
ftfl in excavated areas of the site. This wfll require stabflization 
to fix metals in the ash. In order to allow for stabilized 
replacement a treatability variance and no-migration variance 
from the LDRs would be required. 

Off gas from the afterburner will require further processing to 
reduce particulate emissions, reduce acid fumes, and meet 
action-specific ARARs for volatilized metals. The off-gas wiU be 
exhausted to a quench tower for temperature reduction. This 
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step will be followed by particulate removal in a high energy 
venturi scrubber and acid gas removal in an absorption tower. 
Blowdown from these units wiU require settiing, metals capture 
and neutralization prior to discharge. 

The effectiveness of on-site incineration will be continuously 
monitored through off-gas analysis and sampling of the ash 
produced. Organic contaminant destruction wtfl be monitored 
con t inuous ly by on-l ine i n s t r u m e n t s recording off-gas 
concentrations of CO. CO2. O2 and total hydrocarbons. The 
relative concentrations of these consti tuents are indicative of 
organic destruction removal efficiency (DIRE). 

The effectiveness of organic destruction and fate of metals will 
be confirmed through analysis of the ash. Stabilization of the ash 
and scrubber residue immobilizes the metals. The effectiveness 
of this technology to prevent leaching and maintain integrity 
must be determined through long term monitoring. 

Regulatory approval of on-site incineration will be dependent 
upon satisfactory completion oif a test b u m at the facflity. The 
results of this test will also establish operating criteria. The 
potential operating criteria for waste with the characteristics 
described above were es t imated from the USEPA draft 
d o c u m e n t "Preamble for Haza rdous Waste Inc inera tor 
Regulation: 40 CFR Parts 260, 261. 264 and 270 (16 Janua ry 
1989), This document recommends a three tier approach for 
achieving health s tandards with respect to metals emissions. 
These tiers specify: 1) maximum feed rate to the incinerator. 2) 
emissions rate limits for specific metals, and 3) site specific 
evaluations. The proposed Tier 1 and Tier 2 limits are given 
below. 
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Incinerator Feed and Emissions Limits 
for Specific Metals 

Carcinogens: 

Noncarcinogens: 

Metal 

Arsenic 
Cadmium 
Chromium 
Beryllium 

Antimony 
Lead 
Mercury 
Silver 

Feed Rate 
(Ibs/hr) 

2.7 X E-3 
6.5 X E-3 
9.8 X E-4 
4.9 X E-2 

3.5 X E-1 
1.1 xE-1 
2.4 X EOO 
3.5 X EOO 

Emission Rate 
(grams/sec) 

3.45 X E-4 
8.24 X E-4 
1.24 X E-4 
6.18 X E-3 

4.40 X E-2 
1.30 X E-2 
3.00 X E-1 
4.40 X E-1 

Results from the test burn will set the rate at which soil/sludge 
could be incinerated at the site to comply with the above 
emissions criteria. 

On-site incineration is a proven technology and equipment is 
available to implement this altemative. However, the size of this 
Job and the time requirements involved demand that 
procurement begin at least a year in advance of implementation. 

Once site preparation is complete and a mobile or transportable 
incinerator is on site, test bums may be required to verify that 
site-specific ARARs are being met. Implementation planning 
should provide contingencies for upgrading air pollution control 
equipment. Other specialty ancillary equipment, such as a 
mobile excavation dome and pre-incineration debris removal and 
handUng equipment, and a soil storage facility. wiU be developed 
and certified during construction of the incineration faciUty. 

4.3.9.8 Cost 

Capital Cost 
O&M 
Present Worth 

$112,000,000 
$60,000 (per 
$113,000,000 

year for 30 years) 
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If an on-site RCRA disposal cell Is required for debris and/or 
treated soil, the cost would be additive to that shown above (see 
Section 4.2.2.2). 

4.3.9.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this alternative will be included in the Responsiveness 
Summary Section of the ROD. 

4.3.9.10 Community Acceptance 

Following receipt of public comments regarding this alternative, 
they will be included in the Responsiveness Summary Section of 
the ROD. 

4.3.10 FOU Site Alternative J, Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Contaminant Extraction for Metals,On-
Site Incineration including Tank Sludge, Cap 

4.3.10.1 Detailed Description of the Alternative 

This altemative involves constructing a structural slurry wall 
(i.e., concrete wall), and excavation of site soil/sludge for on-site 
incineration in a mobile rotary kiln or infrared unit. This 
altemative upgrades FOU-Site Altemative I by the addition of 
contaminant extraction designed to remove metals prior to 
incineration. The major components of this altemative are as 
follows: 

• Install a structural cutoff wall (i.e., concrete slurry wall) 
along the perimeter of the FOU. The concrete wall would 
be keyed into the clay layer underlying the FOU. 

• Install a wellpoint system to remove the shallow ground 
water for on-site treatment and discharge to the 
appropriate location. 

• Remove volatfle compounds in the soil/sludge by an in situ 
vacuum extraction method using the wellpoint system. 

• Excavate the site soil/sludge, segregate large pieces of 
rubble, extract the metals from site soil/sludge and tank 
sludge using an acidic extraction fluid. 
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• Incinerate site soil/sludge and tank sludge via an on-site 
mobfle rotary kiln or infrared unit. 

• Incorporate the emptied tank into the mass to be contained 
by the concrete waU and the cap. 

• Install a protective cap. The proposed cap system consists 
of, from the top layer, a 6-inch asphalt-cement pavement, 
geotextile impregnated with hot-sprayed asphalt, a 10-inch 
crushed stone base course, and one foot of low-permeability 
sofl. 

• Monitor ground water and provide site maintenance. 

The slurry wall will be constructed around the site perimeter to 
prevent ground water flow Into or away from the first operable 
urut. The purpose of this waU is to limit the amount of ground 
water requiring treatment and to prevent off-site migration of 
contaminants . The slurry wall will also provide s t ructura l 
support at the excavation face. 

Prior to conventional excavation of material, the fill unit would 
be dewatered to remove the free water from the soil/sludge. 
Ground water would be collected and treated as par t of the 
ground water remediation discussed in Sections 3.1.3 and 3.3. 
Approximately 114.000 cubic yards of material wiU be excavated 
for incineration on site. Approximately 15 cubic yards of tank 
sludge will be blended with the excavated soil/sludge prior to 
incineration. Debris, rubble and other materials too large for 
acceptance in the incinerator (e.g., blocks of concrete, railroad 
ties, drum remnants and other metal debris) wiU be sorted and 
facilities provided for mechanically crushing and pulverizing 
these materials where possible. Where the size of a specific 
piece of rubble does not make this practical, provisions wiU be 
made for alternate handling, treatment and disposal. Because of 
the variety of rubble that may not be amenable to mechanical 
crushing, an inventory will be required and an appropriate 
t reatment /handl ing method selected. This cannot be further 
developed without additional characterization of the rubble. The 
amount of rubble is estimated to be from 50 to 80 percent. No 
further revision of this estimate can be made with the available 
data. 
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The soil/sludge will be treated by contaminant extraction for 
removal of metals. The process will be conducted similarly to 
that discussed in Alternative E. Treatment for the spent 
fluid/ground water will consist of chemical precipitation, 
critical-fluid extraction, and optional UV/peroxidation for 
removal of metals. PCBs. and other organics from ground water 
in the water table aqutfer. Following equalization to even out 
flow and concentration irregularities between the soil washing 
fluid and ground water stream, the liquid would proceed 
through the chemical precipitation process. Coagulants such as 
alum or metal hydroxides would be introduced in a rapid mix 
tank. Poljmier would be added in a subsequent flocculation tank, 
and settling of coagulated solids, precipitated metals, and 
adsorbed PCBs would take place in a clarifier. Air emissions 
from chemical precipitation will be controlled via the use of 
closed tanks, vented through air emissions controls if necessary. 
Sludge from the clarifier would be thickened and incorporated 
in the on-site sofl remedy or dewatered for hauling to an off-site 
TSD. Following optional pH adjustment (to bring pH into the 
range for direct or indirect discharge), the ground water would 
be treated via critical-fluid (carbon dioxide CO2) stripping. 
Compressed, condensed CO2 would be be introduced to the 
extractor countercurrent to the flow of ground water. Overheads 
from the extractor would go to a separator where pressure on 
the CO2 would be reduced. The CO2 would separate as a gas. 

leaving collected organics behind. Organic phase material 
separated out would be drummed for off-site incineration. 

If needed. UV/peroxidation would be employed for polishing 
treatment for organics removal. To enhance the efficiency of 
UV/peroxidation. multi-media filtration for residual suspended 
solids removal is proposed. Following infiltration, concentrated 
hydrogen peroxide would be introduced via an in-line mixer. 
The catalyzed peroxidation would be carried out in a reactor 
equipped with high-intensity UV lamps. If needed to 
accommodate variations in receiving stream flow or BCUA POTW 
sewer capacity, treated effluent would be stored in a holding 
tank prior to discharge. 

The excavated site will be backfilled to pre-excavation levels. 
The quantity of clean ffll required depends on the quantity of ash 
(i.e. incinerated sofl) which could remain on site. 
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Provisions may have to be made for dust control and further 
limitations on volatile organic releases to the environment. 
These provisions may include a dome covering the excavation 
site, foam application to limit volatile releases from exposed 
soils, and/or excavated soil storage in enclosed structures or 
under protective cover. 

Provisions must be made for control of exhaust emissions from 
the incinerator. This will require a secondary combustion unit 
operated at temperatures adequate to ensure acceptable 
emission levels of PCBs and products of incomplete combustion 
(PICs), In addition, a high-energy venturi scrubber will be 
needed for particulate and fume control; alkaline scrubbing will 
be required for reduction of acid fume emissions. 

Scrubber blowdown will contain elevated concentrations of 
metals associated with the captured fly ash. The blowdown will 
have to be treated for suspended solids and metals removal. The 
resulting treated effluent will be combined and discharged with 
effluent from the proposed on-site ground water treatment 
facility. Incinerator ash and sludge from the blowdown 
treatment unit wiU remain on site. 

4.3.10.2 Overall Protection of Human Health and the Environment 

Containment, metals extraction, contaminant destruction by 
incineration, capping of ash, and shallow ground water removal 
would inhibit lateral and vertical contaminant migration from 
the FOU to Peach Island Creek, off-site, and deeper ground 
water units, respectively. 

Destruction of 99.99% or organic contaminants, and removal of 
metals by extraction, coupled with capping of the ash would 
prevent exposure to soil/sludge contaminants through dermal 
contact with or Incidental ingestion of which are currently 
Unked to an unacceptable risk to human health. The cap would 
also inhibit fugitive dust emissions and contact between surface 
run-off and sofl/sludge contaminants. 
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4.3.10.3 Compliance with ARARs 

Shallow ground water underlying the site will be removed and 
treated to comply with either NJPDES Toxic Effluent Limits 
prior to discharge to Peach Island Creek, or pre t reatment 
requirements to discharge to the BCUA POTW. Removal, 
treatment, and discharge of shallow ground water coupled with 
solidification and an effective containment system inhibiting 
recharge would essentially eliminate the water table aquifer so 
that compliance with ARARs in shaUow ground water underlying 
the site would not be relevant. 

All site activities would comply with 40 CFR 264.273(F) and 
N.J.A.C. 7.26-11.4 (C) which address controls for releases of 
particulates to air. Site activities would also comply with the Air 
Standards for Particulate Matter (i.e.. 40 CFR 50:NAAQS) and the 
Air Standard for Suspended Particulate Matter. Hydrocarbons, 
and Photochemical Oxidants (i.e., N.J.A.C. 7.27-13:AAS). The 
emissions from any air pollution control device for the vacuum 
extraction unit and on-site incinerator would comply with New 
Jersey Ambient Air Quality Standards (i.e., N.J.A.C.7:27-13). New 
Je rsey Control and Prohibition of Air Pollution by Toxic 
Substances (i.e.. N.J.A.C. 7:27-17). and New Jersey Air Permit 
Requirements (i.e.. N.J.A.C. 7:27-8). Incineration t reatment 
mus t comply with the ash emission and opacity s tandards for 
New Jersey Regulations on Incinerators (i.e.. N.J.A.C. 7:27-11). 

Since containment and shallow ground water removal would 
effectively protect h u m a n s from direct contact exposures , 
protect ground water from degradation due to leaching, and 
protect Peach Island Creek from the migration of contaminated 
soil/sludge run-off, this alternative will satisfy the objectives 
underlying the Appendix G soil TBCs (i.e.. New Jersey's Soil 
Cleanup Objectives). Destruction of 99.99% of organics in the 
soi l / s ludges and removal of metals will comply with the 
Appendix G ARARs and TBCs for soil/sludge. This altemative 
WiU comply with the LDRs through a Treatability Variance under 
40 CFR 268.44. It is likely that metals extraction followed by 
incineration would be able to achieve the required interim 
treatment levels/ranges provided in Table 4- la . 

Vacuum extraction wells would be installed in accord with the 
New Jersey WeU DriUing and Pump Installers Licensing Act (i.e.. 
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N.J,A.C, 7:8-3.11). Shallow ground water would be initially 
removed using the extraction wells. Since shallow ground water 
removal would occur at a rate less th£in 100.000 gpd, removal 
would not be affected by the New Jersey Requirements to Divert 
Surface Water and Subsurface Water (i.e., N.J.A.C. 7:19), Any 
ground water monitoring would meet the requirements of 40 
CFR, Subpart F, 

All excavation plans would be designed and implemented to 
satisfy the New Jersey Soil Erosion and Sediment Control 
Requirements (i,e,, N.J,A.C, 4:24-1), The cap design would meet 
the requirements of the New Jersey Hazardous Waste Facility 
Closure/Post-Closure Requirements (i.e., N.J.A.C. 7:26). 

During remediation, protective measures wiU be taken to adhere 
to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e., 29 CFR 1926). 
Long-term monitoring and site maintenance plans will comply 
with the New Jersey Hazardous Waste Facility Requirements -
General (i.e.. N.J.A.C. 7:26. Subchapter 9). 

All excavation plans will meet the requirements of Executive 
Orders on Flood Plain Management and Wetiand Protection (i.e.. 
E,0,'s 11988 and 11980). Clean Water Act Section 404, General 
Standards for Permitting Stream Encroachment (i,e,, N,J,A,C, 
7:8-3,15), Hackensack Meadowlands Development Commission 
Zoning/Land Use/Environmental Requirements (i.e,, N.J.A.C. 
19:14) £ind possibly the Freshwater Wetiands Protection Act of 
1987 (i.e., N.J.S.A. 13:98-1). 

4.3.10.4 Long-Term Effectiveness 

The Integrity of the concrete slurry wall is expected to be 
maintained over the period of remediation. The detafled design 
of the wall would include a compatibility test to verify the 
performance of the backfill material when in contact witii the 
contaminated shallow ground water. After the initial instaUation 
period, the wall would not be expected to remain in contact 
with contaminated, shallow ground water. The initial 
dewatering of the FOU would minimize contact between 
soU/sludge contaminants and the waU. 

* - ' ° ' 002504 



Vacuum extraction would enhance the performance of the 
containment system during excavation. Incineration and 
stabilization activities. Incineration may destroy 99.99% of 
organic constituents not previously removed by vacuum 
extraction with the metals removed In the contaminant 
extraction phase. Contaminants have already been demonstrated 
to migrate through the clay layer into the till aquifer; therefore, 
even with a slurry wall In place, there is a possibility of such 
migration continuing. Removal of shallow ground water 
combined with a slurry wall, vacuum extraction, contaminant 
extraction, on-site incineration, and capping would prevent the 
vertical migration of sofl/sludge contaminants to deeper ground 
water (i,e„ till and bedrock aquifers). 

Vacuum extraction, contaminant extraction, on-site incineration, 
and capping would eliminate possible volatfle and fugitive dust 
emissions. Destruction of organic constituents, extraction of 
metals, and capping the entire site would effectively eliminate 
dermal contact with and incidental ingestion of soil/sludge 
contaminants, thereby mitigating the existing, unacceptable risk 
associated with these pathways (Clement Associates 1990). This 
measure would also eliminate soil/sludge contact with surface 
run-off and overland transport to Peach Island Creek or off-site. 

Faflure of the tank and exposure to the tank contents would pose 
a potential risk to human health and the environment posed by 
the on-site tank. However, contaminant extraction, on site 
incineration, and containment would mitigate the existing 
possibility of a release due to structural faflure. 

Monitoring and maintenance will be minimal because the 
majority of the contaminant will be destroyed and the residuals 
immobflized. Overall, long-term effectiveness of this altemative 
is e3q)ected to be acceptable as long as adequate monitoring and 
maintenance are continued. 

4.3.10.5 Reduction of Toxicity, Mobility or Volume 

The slurry wall, with a permeability of 1 x 10'^ cm/sec. will 
effectively control the potential for migration of contaminants 
from the FOU. The slurry wall will also prevent ground water 
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from re-saturating the site. The provisions for ground water 
treatment will mitigate this source of contamination and 
improve the Incinerability of the soil/sludge by reducing 
moisture content. 

Volatile organic compounds in the soil/sludge wiU be controUed 
prior to or reduced during excavation by methods such as 
vacuum extraction, emission containment (dome) or suppression 
of volatilization (foam). Further discussion of the reduction in 
TMV for vacuum extraction is presented in Section 4,3,3,5 
(Altemative C), Tlie orgartfc contaminants In the soll/sludge wtfl 
be destroyed by incineration. This process may 5rield secondary 
contaminants such as Products of Incomplete Combustion 
(PICs), fly ash. acid gas and possibly volatile metals. Although 
some PICs are formed, the concentration of organics following 
incineration may be reduced by 99,99 percent. The secondary 
contaminants would be captured by pollution control devices. 
This Altemative also involves the removal of metals in the fill 
unit (114.000 cubic yards), and tank sludge (15 cubic yards), 
and containment of the FOU. Used extraction fiuid(s) would be 
treated, and disposed. The degree of metals removal from the 
soil/sludge and tank sludge would depend on the efficiency of 
the on-site extraction procedures. A sofl volume reduction of 50 
percent is possible following incineration. Depending on the 
amount of debris removed before incineration and replaced on 
site, the final volume after remediation will not exceed the 
original soil volume. 

4.3.10.6 Short-Term Effectiveness 

Due to the uniqueness of the site characteristics, the 
remediation time for the FOU via vacuum extraction, 
contaminant extraction of metals, and on-site incineration of 
the contaminated soil/sludge and tank sludge would dtffer from 
the literature. Pilot studies would be required to accurately 
estimate the necessary remediation time. The total volume of 
soil and sludge requiring treatment is approximately 114.000 
cubic yards. At an incinerator feed rate of eight tons per hour, 
and eighty five percent run-time operation, thermal destruction 
of all contaminated soil/sludge would require 26,000 hours or 

4-111 
f 02500 



160 weeks of operation. This estimate is based on continuous. 
24 hour per day and 365 day per year, operation and the 
assumption that metals extraction can proceed at an even or 
quicker pace. Short-term effectiveness with respect to ground 
water treatment would be equivalent to that for Alternative B, 

To contain the soil/sludge prior to excavation, a slurry wall 
would be constructed. This would reduce the lateral migration 
of shaUow ground water. In addition, construction run-off into 
Peach Island Creek would be prevented by using adequate 
erosion control measures during the excavation, treatment, and 
replacement procedures. 

Several procedures involved in the implementation of this 
altemative could result in the production of fugitive dust and 
volatile emissions. Therefore, in situ vacuum extraction would 
be performed prior to excavation for contaminant extraction and 
on-site incineration to allow the removal, collection, and 
treatment of volatile organic compounds. This would reduce the 
potential, unacceptable risk associated with excavation. In 
addition, the area under excavation will be wetted to control 
dust production. Failure of the air pollution control devices 
could pose an unacceptable risk to the nearby community. On-
site workers would be required to we£ir proper safety clothing 
and equipment to prevent short-termi health effects. 

4.3.10.7 Implementability 

The implementability criteria for vacuum extraction is presented 
in Section 4.3.3.7 for Altemative C. Implementabflity criteria for 
contaminant extraction will need to be determined through pflot 
studies since the treatability testing was not focused directiy on 
metals. To implement on-site incineration, an incineration 
facility must be constructed within the boundaries of the site. 
This facility will require one to two acres to house the 
incinerator system, operator facilities, laboratory, preprocessing 
systems (i.e., debris handling equipment) and storage areas for 
ash and excavated soil/sludge. Set up wiU require excavation of 
contaminated soil from a one to two acre area and instaUation of 
a concrete pad to support the faciUties. The excavated soil will 
require emissions control and storage. 
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The site wiU require InstaUation of uttfities including natural gas, 
power and potable water. A rotary ktfn incinerator wfll require a 
natural gas supply of approximately 600 cfm to process eight 
tons of soil per hour. If an infrared incinerator is employed, the 
primary combustion chamber will require approximately 8,500 
kilowatts to incinerate soil/sludge at a rate of eight tons per 
hour (standard rate for mobile incineration systems), A gas 
supply of 100 cfm wfll be required to fire the afterburner on the 
irtfrared unit, A water supply of 30 to 60 gpm Is required with 
either incineration system for ash quenching and scrubber 
systems. 

Implementation of this alternative will begin with construction 
of a structural slurry waU around the boundaries of the site. This 
measure will prevent the migration of contaminants from the 
site and infiltration of groundwater onto the site during 
dewatering, excavation and backfilling operations. Excavation 
and incineration operations will be coordinated so that 
soil/sludge excavation rate matches rate of soil/sludge 
incineration, with allowance for an inventory of excavated 
sofl/sludge awaiting incineration. This coordination is necessary 
to limit volatfle organics and fugitive dust emissions to action-
specific ARARs. During soil/sludge excavation and storage, 
consideration will be given to the use of foam, portable domes 
and a sealed storage facility to limit exposure to these 
contaminants. 

Soil/sludge excavation and preprocessing system(s) are required 
to prepare the soils and sludge for metals extraction and 
incineration. These systems will incorporate the following 
operations: 

• dewatering: necessary to improve incinerator operation 

• screening: to remove rubble which may not be amenable to 
metals extraction and incineration 

• crushing: to reduce large objects to a size suitable for metals 
extraction and incineration. 
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The prepared material will be transported to a storage area 
which can hold an inventory equivalent to seven days of 
incinerator operation. The storage area will require an 
enclosure to minimize volatile organics and fugitive dust 
emissions. A transfer system, able to feed the incinerator at a 
rate of 8 to 10 tons per hour, wiU also be required. 

The incinerator would consist of a primary and secondary 
combustion chamber. The primary chamber would be of rotary 
kiln or infrared design and would operate at temperatures of 
1.500 to 1,800 degrees Fahrenheit, Solids residence time in 
the primary chamber would range from 40 to 90 minutes. The 
secondary chamber or afterburner will be provided to oxidize 
volatile organics and PICs escaping from the primary. The 
afterburner would operate at temperatures of 2,200 to 2,400 
degrees Fahrenheit with a residence time of two to four seconds. 

Ash generated from the processed solids, exiting the primary 
chamber at approximately 1,200 degrees, would be cooled with 
clean spray water and discharged to an ash hopper for storage 
and subsequent disposal. It is anticipated that the ash wiU be 
used as replacement fill in excavated areas of the site if a 
treatabiUty and no migration variance of the LDRs is granted. 

Off gas from the afterburner will require further processing to 
reduce particulate emissions, reduce acid fumes, and meet 
action-specific ARARs for volatilized metals. The off gas wfll be 
exhausted to a quench tower for temperature reduction. This 
step will be followed by particulate removal in a high energy 
venturi scrubber and acid gas removal in an absorption tower, 
Blowdown from these units wiU require settiing. metals capture 
and neutralization prior to discharge. 

The effectiveness of on-site incineration will be continuously 
monitored through off-gas analysis and sampling of the ash 
produced. Organic contaminant destruction wfll be monitored 
continuously by on-line instruments recording off-gas 
concentrations of CO. CO2, O2 and total hydrocarbons. The 
relative concentrations of these constituents are indicative of 
orgartfc destruction removal efficiency (DRE), 
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The effectiveness of organic destruction and fate of metals will 
be confirmed through analysis of the ash. The effectiveness of 
this technology to prevent leaching and maintain integrity must 
be determined through long term monitoring. 

Regulatory approval of on-site incineration will be dependent 
upon satisfactory completion of a test b u m at the facflity. The 
results of this test will also establish operating criteria. The 
potential operating criteria for waste with the characteristics 
described above were est imated from the USEPA draft 
d o c u m e n t "Preamble for Haza rdous Waste Inc inera tor 
Regulation: 40CFR Parts 260, 261, 264 and 270 (16 J anua ry 
1989), This document recommends a three tier approach for 
achieving health s tandards with respect to metals emissions. 
These tiers specify: 1) maximum feed rate to the incinerator. 2) 
emissions rate limits for specific metals, and 3) site specific 
evaluations. The proposed Tier 1 and Tier 2 limits are given 
below. 

Incinerator Feed and Emissions Limits 
for Specific Metals 

Carcinogens: 

Noncarcinogens: 

Metal 

Arsenic 
Cadmium 
Chromium 
Beryllium 

Antimony 
Lead 
Mercury 
Silver 

Feed Rate 
(Ibs/hr) 

2.7 X E-3 
6.5 X E-3 
9.8 X E-4 
4.9 X E-2 

3.5 X E-1 
1.1 X E-1 
2.4 X EOO 
3.5 X EOO 

Emission Rate 
(grams/sec) 

3.45 X E-4 
8.24 X E-4 
1.24 X E-4 
6.18 X E-3 

4.40 X E-2 
1.30 X E-2 
3.00 X E-1 
4.40 X E-1 

Results from the test b u m would establish the rate at which 
soil/sludge can be Incinerated at the site to comply with the 
above emissions criteria. 
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On-site Incineration is a proven technology and equipment is 
available to implement this altemative. However, the size of this 
job and the time requirements involved demand that 
procurement begin at least a year in advance of implementation. 

Once site preparation is complete and a mobile or transportable 
incinerator is on site, test bums may be required to verify that 
site-specific ARARs are being met. Implementation planning 
should provide contingencies for upgrading air pollution control 
equipment. Other specialty ancillary equipment, such as a 
mobile excavation dome and pre-incineration debris removal and 
handUng equipment, and a sofl storage facflity, will be developed 
and certified during construction of the incineration faciUty. 

Critical fluid extraction, however, has never been used in full 
scale for ground water treatment. Industrial waste treatment 
using this technology is currently in the process of being 
implemented at one location only. 

4.3.10.8 Cost 

Capital Cost $ 151,000,000 
O&M $61,000 (per year for 30 years) 
Present Worth $152,000,000 

If an on-site RCRA disposal cell is required for debris and/or 
ash. the cost would be additive to that shown above (see Section 
4.2,2,2), 

4.3.10.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this alternative will be included in the Responsiveness 
Summary Section of the ROD. 

4.3.10.10 Community Acceptance 

Following receipt of public comments regarding this altemative. 
they WiU be included in the Responsiveness Summary Section of 
the ROD, 
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4.3.11 FOU Site Alternative K, Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Contaminant Extraction for Metals for 
Soil/Sludge and Tank Sludge, Off-Site Incineration, Cap 

4.3.11.1 Detailed Description of the Alternative 

This altemative Involves constructing a structural slurry wall 
(concrete wall), and excavation of site soil/sludge and removal of 
tank sludge for extraction of metals prior to transportation to an 
off-site incinerator approved for PCBs and RCRA wastes. This 
alternative is similar to Altemative I except stabilization is 
eUminated and incineration will take place off site instead of on 
site. The major components of this alternative are as foUows: 

• Install a structural cutoff wall (i.e.. concrete slurry wall) 
along the perimeter of the FOU, The concrete wall would 
be keyed Into the clay layer underljang the FOU, 

• Install a wellpoint system to remove the shallow ground 
water for on-site treatment and discharge to the 
appropriate location. 

• Remove volatile compounds in the sofl/sludge by an in situ 
vacuum extraction method using the wellpoint system. 

• Eixcavate the site soil/sludge, segregate the large pieces of 
rubble, perform metals extraction on the soll/sludge and 
tank sludge, and transport sofl/sludge and tank sludge to an 
approved TSCA/RCRA incinerator. 

• Back fiU debris and clean sofl to reestablish grade. 

• Install a protective cap. 

• Monitor ground water and provide site maintenance. 

The slurry wall wfll be constructed around the site perimeter to 
prevent ground water flow into or away from the first operable 
unit. The purpose of this waU is to limit the amount of ground 
water requiring treatment and to prevent migration of 
contaminants to Peach Island Creek and off site. The slurry wall 
WiU also provide structural support at the excavation face. 
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Prior to conventional excavation of material, the FOU would be 
dewatered to remove the free water from the soll/sludge. 
Ground water would be collected and treated as part of the 
ground water remediation discussed in Sections 3,1.3 and 3.3. 
The dewatering would be followed by vacuum extraction as 
discussed in Altemative C. Approximately 114,000 cubic yards 
of material will be excavated for metals extraction and off-site 
incineration. Approximately 15 cubic yards of tank sludge will 
be blended with the excavated soil/sludge prior to metals 
extraction and off-site transport to the Incinerator. Debris, 
rubble and other materials too large for acceptance in the 
incinerator (e.g., blocks of concrete, railroad ties, drum 
remnants and other metal debris) will be sorted and facilities 
provided for mechanically crushing and pulverizing these 
materials where possible. Where the size of a specific piece of 
rubble does not make this practical, provisions will be made for 
alternate handling, treatment and for disposal. Because of the 
variety of rubble that may not be amenable to mechanical 
crushing, an inventory will be required and an appropriate 
treatment/handling method selected. This cannot be further 
developed without additional characterization of the rubble. The 
amount of rubble is estimated to range from 50 to 80 percent. 
No further revision of this estimate can be made with the 
available data. 

During excavation, provisions may be needed for dust control 
and to limit a possible release of residual VOCs to the 
environment. These provisions may include a dome covering 
the excavation site, foam application to limit volatile releases 
from exposed soils, and/or excavated soil storage in enclosed 
structures or under protective cover. 

Contaminant extraction for metals in the soil/sludge and tank 
sludge will be similar to that described for Alternative E. 
Chemical precipitation, critical-fluid extraction, and optional 
UV/peroxidation will be used as treatment steps for removal of 
metals. PCBs. and other organics from ground water in the water 
table aquifer. Following equalization to even out flow and 
concentration irregularities between the soil washing fluid and 
ground water stream, the liquid would proceed through the 
chemical precipitation process. Coagulants such as alum or 
metal hydroxides would be introduced in a rapid mix tank. 
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Polymer would be added in a subsequent flocculation tank, and 
settiing of coagulated solids, precipitated metals, and adsorbed 
PCBs would take place in a clarifier. Air emissions from 
chemic£d precipitation wfll be controlled via the use of closed 
tanks , vented through air emissions controls if necessary. 
Sludge from the clarifier would be thickened and incorporated 
in the sofl/sludge for hauling to an off-site TSD, FoUowing 
optional pH adjustment (to bring pH into the range for direct or 
indirect discharge), the ground water would be treated via 
critical-fluid (carbon dioxide CO2) stripping. Compressed, 
condensed CO2 would be be introduced to the extractor 
countercurrent to the flow of ground water. Overhead from the 
extractor would go to a separator where pressure on the CO2 
would be reduced. The CO2 would separate as a gas, leaving 
coUected organics behind. Organic phase material separated out 
would be drummed for off-site incineration. 

If needed, UV/peroxidation would be employed for polishing 
treatment for organics removal. To enhance the efficiency of 
UV/peroxidation, multi-media filtration for residual suspended 
solids removal is proposed. Following infiltration, concentrated 
hydrogen peroxide would be introduced via an in-line mixer. 
The catal5^ed peroxidation would be carried out in a reactor 
equipped with high-intensi ty UV lamps . If needed to 
accommodate variations in receiving stream flow or BCUA POTW 
sewer capacity, treated effluent would be stored in a holding 
tank prior to discharge. 

Based on personal communication with representatives from the 
four known PCB incineration facilities in the United States, the 
excavated soil/sludge must be packaged in 55 gaUon steel drums 
or 30 gallon burnable fiber drums suitable for delivery to the 
incinerator site. Drums would be loaded on a t ruck and 
t ranspor ted to the incinerat ion site, a t an agreed-upon 
volumetric rate, consistent with the available capacity of the 
incinerator. Issues to be addressed prior to shipment include 
transportation route, minimization of risk to local communities 
along the t ransport route, and compliance with Federal and 
State regulations regarding to the shipment of hazardous waste. 
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Drums arriving at the off-site facility would be analyzed, either 
individually or at some random interval, to ensure compliance 
with facility limitations on metals and other inorganic 
constituents. Arrangements need to be made to handle and 
dispose of any drums rejected due to noncompUance with these 
limits. 

The excavated site will be backfilled to pre-excavation levels. 
The quantity of clean fill required depends on the quantity of 
rubble which could remain on site. 

4.3.11.2 Overall Protection of Human Health and the Environment 

Shallow ground water removal, containment, metals extraction, 
contaminant destruction by off-site incineration in a permitted 
facility, and capping, would inhibit lateral and vertical 
contaminant migration from the FOU to deeper ground water 
units. Peach Island Creek, and off-site. 

Removal of soil/sludge for off-site incineration and capping of 
the site would prevent exposure to contaminants through 
dermal contact with or incidental ingestion of soil/sludge. The 
cover would also inhibit fugitive dust emissions and contact 
between surface run-off and any residual contaminants on 
backfUled debris. 

PCBs concentration in the FOU would be greatly reduced or 
eliminated. 

4.3.11.3 Compliance with ARARs 

Shallow ground water underlying the site will be removed and 
treated to comply with either NJPDES Toxic Effluent Limits 
prior to discharge to Peach Island Creek, or pretreatment 
requirements to discharge to the BCUA POTW. Removal, 
treatment, and discharge of shallow ground water coupled with 
metals extraction and off-site incineration and an effective 
containment system inhibiting recharge would essentially 
eliminate the water table aquifer so that compUance with ARARs 
in shallow ground water underlying the site would not be 
relevant. 
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All site activities would comply with 40 CFR 264.273(F) and 
N.J.A.C. 7,26-11,4 (C) which address controls for releases of 
particulates to air. Site activities would also comply with the Air 
Standards for Particulate Matter (i,e,. 40 CFR 50:NAAQS) and the 
Air Standard for Suspended Particulate Matter. Hydroc£irbons, 
and Photochemical Oxidants (i.e.. N.J.A.C. 7.27-13:AAS). The 
emissions from any air poUution control device for the vacuimi 
extraction uni t would comply with New Jersey Ambient Air 
QuaUty Standards (i.e.. N.J .A. 0.7:27-13). New Jersey Control and 
Prohibition of Air Pollution by Toxic Substances (i.e., N.J.A.C. 
7:27-17), and New Jersey Air Permit Requirements (i.e., N.J.A.C. 
7:27-8). 

Containment, shallow ground water removal metals extraction 
and off-site incineration would effectively protect humans from 
direct con tac t exposures , p ro tec t g round wate r from 
degradation due to leaching, and protect Peach Island Creek 
from the migration of contaminated soil/sludge run-off, this 
altemative will satisfy the objectives underlying the Appendix G 
soil TBCs (i.e.. New Jersey's Soil Cleanup Objectives). Vacuum 
extraction, metals extraction and off-site incineration coupled 
with conta inment of any residual debris would facilitate 
compliance with the Appendix G PCB ARAR and all the Appendix 
G TBCs (i.e.. New Jersey Soil Cleanup Objectives). This 
alternative will comply with the LDRs through a Treatability 
Variance under 40 CFR 268.44. This variance wtfl result in the 
use of metals extraction and off-site incineration to attain the 
Agency's interim "treatment levels/ranges" for the contaminated 
soil/sludges at the site. Off-site transport of sofl/sludge would 
comply with the DOT rules for the Transportation of Hazardous 
Materials (i.e., 49 CFR Parts 107. 171.1-171.500) and the New 
Jersey Hazardous Waste Hauler Responsibilities (i.e., N.J.A.C. 
7:26-7). 

Vacuum extraction wells would be installed in accord with the 
New Jersey WeU DriUing and Pump Installers Licensing Act (i.e.. 
N.J.A.C. 7:8-3.11). Shallow ground water would be initially 
removed using the extraction wells. Since shallow ground water 
removal would occur at a rate less than 100.000 gpd, removal 

4-121 002516 



would not be affected by the New Jersey Requirements to Divert 
Surface Water and Subsurface Water (i.e., N.J.A.C. 7:19). Any 
ground water monitoring would meet the requirements of 40 
CFR, Subpart F. 

All excavation plans would be designed and Implemented to 
satisfy the New Jersey Soil Erosion and Sediment Control 
Requirements (i.e.. N,J,A,C. 4:24-1), The cap design would meet 
the requirements of the New Jersey Hazardous Waste Facility 
Closure/Post-Closure Requirements (I,e„ N,J,A.C, 7:26), 

During remediation, protective measures will be taken to adhere 
to the obligations of the Occupational Safety and Health 
Standards for Hazardous Waste Contractors (i.e., 29 CFR 1926). 
Long-term monitoring and site maintenance plans will comply 
with the New Jersey Hazardous Waste Facility Requirements -
General (i.e.. N.J.A.C. 7:26, Subchapter 9). 

All excavation plans will meet the requirements of Executive 
Orders on Flood Plain Management and Wetiand Protection (i.e., 
E.O.'s 11988 and 11980), Clean Water Act Section 404. General 
Standards for Permitting Stream Encroachment (i.e.. N.J.A,C. 
7:8-3,15). Hackensack Meadowlands Development Commission 
Zoning/Land Use/Environmental Requirements (i,e,, N.J.A,C. 
19:14) and possibly the Freshwater Wetiands Protection Act of 
1987 (Le., N.J.S.A. 13:98-1), 

4.3.11.4 Long-Term Effectiveness 

The integrity of the concrete slurry wall is expected to be 
maintained over the period of remediation. The detafled design 
of the wall would include a compatibility test to verify the 
performance of the backfill material when in contact with the 
contaminated shaUow ground water. After the initial instaUation 
period, the wall would not be expected to remain in contact 
with contaminated, shallow ground water. The Initial 
dewatering of the FOU would minimize contact between 
sofl/sludge contaminants and the waU. 

Vacuum extraction would enhance the performance of the 
containment system during excavation activities. Incineration 
may destroy 99,99% of organic constituents not previously 
removed by vacuum extraction, Metals would be extracted prior 
to Incineration, Removal of shaUow ground water combined with 
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a slurry wall, vacuum extraction, metals extraction and off-site 
incineration would preclude the vertical migration of sofl/sludge 
contaminants to deeper ground water (i,e,, till and bedrock 
aquifers). Contaminants have already been demonstrated to 
migrate through the clay layer into the till aquifer; therefore, 
even with a slurry wall in place, there is a possibility of such 
migration continuing without this treatment. 

Vacuum extraction, metals extraction, off-site incineration, and 
capping would eliminate possible volatile and fugitive dust 
emissions from the SCP site. Removal and off site incineration 
of 114,000 cubic yards of sofl/sludge would effectively eUminate 
dermal contact with and incidental ingestion of soil/sludge 
contaminants, thereby mitigating any unacceptable risk 
associated with these pathways (Clement Associates 1990), This 
measure would also eliminate soil/sludge contact with surface 
run-off and overland transport to Peach Island Creek or off-site, 

Faflure of the tank and exposure to the tank contents would pose 
a potential risk to human health and the environment. However, 
metals extraction and off-site incineration of the tank sludge 
would mitigate the existing possibility of a release due to 
structural failure. 

Monitoring and maintenance will be minimal because the 
majority of the contaminants wiU be removed and destroyed and 
the residual debris cont£ilned. Overall, long-term effectiveness 
of this alternative is expected to be acceptable as long as 
adequate monitoring and maintenance are continued, 

4.3.11.5 Reduction of Toxicity, Mobility or Volume 

The slurry wall, with a permeability of 1 x 10-^ cm/sec. will 
effectively control the potential for migration of contaminants 
from the FOU. The slurry wall will also prevent ground water 
from re-saturating the site. The provisions for ground water 
treatment will mitigate this source of contamination and 
improve the Incinerability of the soil/sludge by reducing 
moisture content. 

Volatile organic compounds in the soil/sludge wlU be controUed 
prior to or reduced during excavation by methods such as 
vacuum extraction, emission containment (dome) or suppression 
of volatilization (foam). Further discussion of the reduction in 
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TMV for vacuum extraction Is presented in Section 4.3.3.5 
(Altemative C). Orgartfc contaminants in the soil/sludge wfll be 
destroyed by off-site incineration. This process may yield 
secondary contaminants such as Products of Incomplete 
Combustion (PICs). volatilized metals, fly ash and acid gas. 
However, these would be managed in accordance with the 
incinerator facility's operating permit. Depending on the 
amount of debris removed before incineration and replaced on 
site, clean backfill may be necessary to regrade the site to 
original elevation prior to cover InstaUation, 

4.3.11.6 Short-Term Effectiveness 

The total volume of soil and sludge requiring treatment is 
approximately 114,000 cubic yards. The three off-site 
incinerators that can accept this waste have a feed rate of five or 
eight tons per hour. Assuming 25 percent of an eight ton/hour 
unit's capacity would be dedicated to the FOU material and 
eighty five percent run-time operation, thermal destruction of 
all contaminated soils/sludge would require 105,000 hours or 
620 weeks of operation. This estimate is based on continuous, 
24 hour per day and 365 days per year, operation. The time to 
complete remediation would require approximately 9 years. 
This assumes a total of one year for vacuum extraction and 
contaminant extraction prior to transportation off site. The 
incineration time of 8 years based on a projected allocation of 25 
percent of the capacity of one of the three incinerators that can 
accept this waste. A dedicated unit may cut the time to 
approximately three years. However, it is very unlikely that a 
commercial unit would dedicate its full capacity, especially 
considering their current contract backlog. Short-term 
effectiveness with respect to ground water treatment would be 
equivalent to that for Altemative B. 

To contain the soil/sludge prior to excavation, a slurry wall 
would be constructed. This would reduce the lateral migration 
of shallow ground water. In addition, construction run off into 
Peach Island Creek and off site would be inhibited using 
adequate erosion control measures during the excavation, 
treatment, and replacement procedures. 
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Several procedures involved in the implementation of this 
altemative could result in the production of fugitive dust and 
volatile emissions. Therefore, in situ vacuum extraction would 
be performed prior to excavation for metals extraction and off-
site incineration to allow for the removal, collection, and 
treatment of volatfle organic compounds. In addition, the area 
under excavation would be wetted to control dust production. 
On-site workers would be required to wear proper safety 
clothing and equipment to prevent short-term health effects. 
There is a potential risk to communities along the transport 
route should a release or accident occur involving the transport 
vehicle. 

4.3.11.7 Implementability 

The implementability criteria for vacuum extraction component 
is presented in Section 4.3.3.7 of Altemative C and Section 
4.3.5.7 of Altemative E for contaminant extraction. 

Implementation of this altemative will begin with construction 
of a slurry wall around the perimeter of the site. This measure 
will prevent the migration of contaminants from the site and 
infiltration of groundwater onto the site during dewatering, 
excavation and backfilling operations. Excavation, metals 
extraction, and transportation operations wiU be coordinated so 
that the soil/sludge excavation rate matches the rate of 
soll/sludge metals extraction, with aUowance for an inventory of 
excavated soil/sludge awaiting transportation. This coordination 
is necessary to Umit volatile organics and fugitive dust emissions 
to action-specific ARARs. During soil/sludge excavation and 
storage, consideration wiU be given to the use of foam, a portable 
dome and a sealed storage facility. 

Soil/sludge excavation and preprocessing systems are required 
to prepare the soil/sludge for off-site incineration. These 
systems wfll incorporate the following operations: 

• dewatering: necessary to improve incinerator operation; 

• screening: to remove rubble in excess of six inches in 
diameter; and 

• crushing: to reduce large objects to a size suitable for metals 
extraction and incineration. 
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The prepared material will be transported to a storage area 
which can hold an inventory equivalent to a seven day feed rate 
of the off-site incinerator operation. The storage area will 
require enclosure to minimize volatile organics and fugitive dust 
emissions. A loading facility to facilitate transport off site will 
also be required. 

Off-site incineration is a proven technology and equipment 
exists which is capable to Implement this altemative. However, 
the size of this job and the time requirements involved demand 
t h a t p rocurement begin at least a year in advance of 
implementation. Further, arranging for the availability of off-site 
incinerator capacity must be completed at least six months prior 
to the start of remediation. There are four known facilities 
operat ing in the United S ta tes which are permit ted to 
incinerate TSCA (PCB) wastes: 

• Chemical Waste Management: Chicago. Illinois 

• Ensco/Proteck; El Dorado, Arkansas 

• Rollins Environmental; Deer Park, Texas 

• APTUS (NEI/Westinghouse); CoffeeviUe, Kansas 

The capacity of these facilities, and their agreement to a long-
term commitment, will have to be verified near the time of 
implementation. At present, maximum capacity at each factflty 
for PCB-contaminated waste is as follows: 

FACILITY CAPACITY 

Chemical Waste Management 30.000 gal/day 8 ton /hr 

Ensco/Proteck 8,000,000 lbs/month 5 ton /hr 

Rollins Environmental 15,000 lbs/hour 8 ton /hr 

APTUS (NEI/Westinghouse) 61,900.000 BTU/hr N/A 
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The APTUS NEI/Westinghouse facflity currentiy does not have a 
RCRA permit and cannot accept RCRA-listed waste; therefore, 
this faciUty is dropped from further consideration. At maximum 
capacity, remediation of the SCP Carlstadt site would require 2 
to 3 years of dedicated service. This time frame requtfes 100 
percent dedication to incinerating only the FOU soil/sludge. It 
is doubtful that any of the above faciUties would be able to make 
this t3^e of commitment because of existing contracts. If a 
facility could be utfllzed at 25 percent operating capacity, site 
remediation would require approximately 8 to 12 years. 

Implementation planning should provide contingencies for 
upgrading air pollution control equipment. Other specialty 
anciUary equipment, such as a mobile excavation dome and pre-
incineration debris removal and handling equipment, and a sofl 
storage facility, would be developed and certified during 
construction of the incineration faciUty. 

4.3.11.8 Cost 

Capital Cost $320,000,000 
O&M $60,000 (per year for 30 years) 
Present Worth $321,000,000 

4.3.11.9 State Acceptance 

Comments from New Jersey state agencies received in response 
to this alternative will be included in the Responsiveness 
Summary Section of the ROD. 

4.3.11.10 Community Acceptance 

Following receipt of public comments regarding this altemative. 
they WiU be included in the Responsiveness Summary Section of 
the ROD. 
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4.4 Comparative Analysis of Alternatives 

Each of the twelve altematives retained for detailed evaluation 
have been assessed individually against the nine evaluation 
criteria outUned in Section 4.3. 

The purpose of this section is to present a comparative analysis 
identifying relative advantages and disadvantages of each 
altemative. 

Table 4-3 presents a summsiry of the altematives relative to 
short- and long-term effectiveness, reduction of toxicity, 
mobility or volume, implementability, cost, compliance with 
ARARs, overall protection of human health and the environment, 
state acceptance and community acceptance. 
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TABLE 4-1 

SITE ALTERNATIVES FOR PHASE III SCREENING 

FOU-Site Altemative A - No Action 

This No Action al temative would not require any remedial 
activities, bu t would provide for long-term monitoring of ground 
water. Semi-annual sampling and analysis would monitor 
contaminant migration and assess the long-term effectiveness of 
the No Action altemative. This altemative is required to be 
considered by the National Contingency Plan to provide a 
baseline to which aU other altematives may be compared. 

FOU-Site Altemative B - Slurry Wall, Dewater Unit and Treat. 
Tank Containment. Cap 

This alternative requires activities for conta inment of the 
soil/sludge, stabilization/containment of the tank sludge, and 
shallow ground water t reatment . A slurry wall would be 
constructed to contain the soil/sludge. The tank sludge wiU be 
stabilized in the tank. The entire tank and contents would then 
be encapsulated and disposed on site. 

FOU-Site Altemative C - SlurryiWall, Dewater Unit and Treat. 
Vacutun Extraction. Tank 
Containment. Cap 

In this altemative a slurry wall would initially be constructed 
around the perimeter of the site. The site would then be 
dewatered and all ground water collected wfll be treated In an 
on-site process . After dewatering is complete, v a c u u m 
extraction would be performed to remove volatile organics from 
the FOU material. Tank sludge v̂ rill be stabilized within the tank. 
The entire tank and contents will then be encapsulated and 
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disposed of on site. A RCRA performance cap would then be 
placed over the entire site. 

FOU-Site Altemative D - Slurry Wall. Dewater Unit and Treat, 
Vacuum Extraction, On-Site 
Stabilization, Tank Containment, Cap 

A slurry wall would be constructed around the perimeter of the 
FOU to allow complete dewatering of the ftfl unit. Ground water 
removed would be treated in an on-site process. Volatile 
organics would then be removed via vacuum extraction. A 
mixture of all soi l /s ludge and tank sludge would then be 
stabilized/solidified on site. All soUdified material would then be 
redeposited on site. A cap would then be placed over the entire 
site. 

FOU-Site Altema J v e D'- Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, In Situ Stabilization, 
Tank Containment. Cap 

This alternative requires the initial construction of a slurry wall 
around the perimeter of the site, to permit FOU dewatering and 
collection of shallow ground water for on-site t reatment and 
discharge. An in situ vacuum extraction method would be 
utilized to remove volatile compounds in the soil/sludge prior to 
stabilization/solidification by in situ methods. Tank sludge uill 
be stabilized within the tank. The entire tank and contents will 
then be encapsulated and disposed of on site, with a RCRA 
performance cap placed over the entire site. 

FOU-Site Altemative E - Slurry Wall. Dewater Unit and Treat. 
Vacuum E^ctraction. Contaminant 
Extraction of Partial Site and Tank 
Sludge, Cap 

After a s lurry wall has been constructed along the site 
perimeter, the FOU would be dewatered. All ground water 
collected would be treated in an on-site process . After 
dewatering is complete, vacuum extraction would be utilized to 
remove volatile organic materials. Contaminant extraction would 

002526 



then be performed on the PCB contaminated soil/sludge (>25 
ppm) and tank sludge. The resulting material after contaminant 
extraction would then be disposed of on site. The extracted 
fluids would be treated in the on-site treatment process or 
disposed of off site. All other sofl/sludge wfll remain in place. A 
RCRA performance cap wfll then be placed over the entire site. 

FOU-Site Altemative F - Slurry WaU. Dewater Unit andTreat. 
Vacuiun E^ctraction, Contaminant 
Extraction of Partial Site and Tank 
Sludge. On-Site Stabilization, Cap 

After a slurry wall has been constructed along the site 
perimeter, the fill unit would be dewatered. All ground water 
would be treated in an on-site process. After dewatering is 
complete, vacuum extraction would be utilized to remove volatfle 
organic materials. Contaminant extraction would then be 
performed on the PCB contaminated soil/sludge (>25 ppm) and 
tank sludge. After extraction is complete the treated soil/sludge 
mixture would be stabilized/solidified on site. The solidified 
mass would then be disposed of on site. All other soil/sludge 
would remain in place. A RCRA performance cap would then be 
placed over the entire site. 

FOU-Site Altemative G - Slurry Wall, Dewater Unit and Treat, 
Vacuum Extraction, Contaminant 
Extraction of Entire Site, On-Site 
Stabilization, Cap 

Shallow ground water will be treated after a slurry wall has been 
constructed around the perimeter of the FOU to allow 
dewatering. After dewatering is complete, vacuum extraction 
would be utilized to remove volatile organic materials. 
Contaminant extraction for remaining organic materials would 
then be performed on soil/sludge and tank sludge in this 
altemative. After extraction is complete the soil/sludge would 
be stabilized/solidified and disposed of on site in the original 
excavation. A RCRA performance cap would then be placed over 
the entire site. 
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FOU-Site Altemative H - Slurry Wall, Dewater Unit and Treat, 
In Situ Vitrification of Entire Site 
including Tank Sludge, Cover 

In this altemative, a slurry waU would be constructed around the 
perimeter of the FOU and aU ground water in the water table 
aquifer would be removed and treated. After ground water 
remediation is complete, soll/sludge and tank sludge would be 
vitrified utilizing an in situ process. The site would then be 
backfUled. 

FOU-Site Altemative I - Slurry Wall, Dewater Unit and Treat, 
Vacuiun Extraction, On-Site 
Incineration including Tank Sludge, On-
Site Stabilization. Cap 

In this altemative a slurry wall would initially be constructed 
around the perimeter of the site. The site would then be 
dewatered and all ground water collected wfll be treated in an 
on-site process. Vacuum extraction would be performed to 
remove volatile organics from the FOU material, prior to 
excavation of site soil/sludge and tank sludge for on-site 
incineration in a mobile rotary kiln or infrared unit. Ash 
generated by incineration and the large rubble from the the fill 
which was not incinerated would be stabilized/solidified and 
disposed on site. The emptied tank would be incorporated into 
the stabilized mass, A RCRA performance cap would then be 
placed over the entire site. 

FOU-Site Altemative J - Slurry Wall, Dewater Unit and Treat, 
Vacutun E^ctraction, Contaminant 
Extraction for Metals, On Site 
Incineration, Cap 

After a slurry wall has been constructed along the site 
perimeter, the FOU would be dewatered. All ground water 
collected would be treated in an on-site process. After 
dewatering is complete, vacuum extraction would be utilized to 
remove volatfle organic materials. Contaminant extraction would 
then be performed with an acidic fluid on soil/sludge and the 
tank sludge to reduce concentrations of metals. The resulting 
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residual after contaminant extraction would then be incinerated 
on site. The extracted fluids would be treated in the on-site 
treatment process or disposed of off site. Ash generated by 
incineration and the large rubble from the the excavated fill 
which was not incinerated would be stabilized/solidified and 
disposed on site. The emptied tank would be incorporated into 
the stabilized mass. A RCRA performance cap would then be 
placed over the entire site. 

FOU-Site Altemative K - Slurry Wall, Dewater Unit and Treat, 
Vacuum E^xtraction, Contaminant 
Eixtraction of Entire Site, Off-Site 
Incineration of Entire Site, Cap 

After a slurry wall has been constructed along the site 
perimeter, the FOU would be dewatered. All ground water 
collected would be treated in an on-site process. After 
dewatering is complete, vacuum extractioii would be utfllzed to 
remove volatfle organic materials. Contaminant extraction would 
then be performed with an acidic fluid on soil/sludge and the 
tank sludge to reduce concentrations of metals. The resulting 
residual after contaminant extraction would then be incinerated 
off site at a faciUty approved for PCBs and RCRA wastes. The 
extracted fluids would be treated in the on-site treatment 
process or disposed of off site. Rubble and debris which carmot 
be incinerated wiU be backfiUed on site. A protective cap would 
then be placed over the entire site. 
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i L ^ ^ a T A B L & n a 
IDENTIFICATION OF TREATMENT LEVELS FOR A TREATABILITY VARIANCE 

rr^ 
o 
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Cops i i luen i 

HALOGENATED ORGANIC COMPOUNDS 

Volati le Organic Compounds 
Chlorobenzene. 
Chloroform 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroeihene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1,2-trans-Dichloroethene 
1,1,1 -Tr ichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl Chloride 

Acid Compounds 
2,4-Dichlorophenol 

Base Neutral Compounds 
2-Chloronaphthalene 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2,4-Tnchiorobenzene 

Pes t i c i des 
A ldr in 
Dieldrin 
Methoxychlor 

PCBs 
Arochlors 1242, 1254, 1260 and 1248 

Meta ls 
Arsenic 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 

FOU Soil/Sludge 
Concentration 

(mg/kg) 

0 .012-336 
0 .004-379 
0 .005-179 
0 .015-290 

ND-80.3 
0 .009-124 
0.032-0.7 

0 .005-4290 
0 .003-512 

0 .023-1770 
0.113-15.7 
0 .029-2060 

ND-0.02a 

ND-5.06 

0 .131-122 
0.499-2.4 

0.085-47.3 
ND-0.962 

0.343-1.84 

0 .14-57 
0.051-57 
ND-150 

0 .385-15083 

1.1-62 
0 .28-132 

12 -870 
8 .6-2810 

0.084-21.3 
0.88-4.9 

Threshold 
Concentration 

(mq/kq> 

200 
40 
40 
40 
40 
40 
40 
4 0 
40 
40 
4 0 
4 0 
40 

400 

100 
100 
100 
100 
100 

0.2 
0.2 
0.2 

100 

10 
40 
120 
300 
0.08 
0.05 

Appropriate Treatment Range 
Percent 

Concentration Reduction 
Range to be Achieved 

(Compliance Analysis) 

X 

X 

90-99 
95-99 
95-99 
95-99 
95-99 
95-99 
0.5-2 
95-99 
95-99 
95-99 
0.5-2 
95-99 
0.5-2 

9 % Reduction 
.9 % Reduction 
.9 % Reduction 
9 % Reduction 
.9 % Reduction 
.9 % Reduction 
mg/kg (TCLP) 
.9 % Reduction 
.9 % Reduction 
.9 % Reduction 
mg/kg (TCLP) 
.9 % Reduction 
mg/kg (TCLP) 

(TCLP) 
(TCLP) 
(TCLP) 
(TCLP) 
(TCLP) 
(TCLP) 

(TCLP) 
(TCLP) 
(TCLP) 

(TCLP) 

0.5-40 mg/kg (TCLP) 

90-99.9 % Reduction (TCLP) 
0.5-10 mg/kg (TCLP) 
0.5-10 mg/kg (TCLP) 
0.5-10 mg/kg (TCLP) 
0.5-10 mg/kg (TCLP) 

90-99.9 % Reduction (TCLP) 
90-99.9 % Reduction (TCLP) 
90-99.9 % Reduction (TCLP) 

90-99.9 % Reduction (TCLP) 

90-99.9 % Reduction (TCLP) 
95-99.9 % Reduction (TCLP) 
95-99.9 % Reduction (TCLP) 
95-99.9 % Reduction (TCLP) 
90-99 % Reduction (TCLP) 
90-99 % Reduction (TCLP) 



TABLE 4-1 a 
IDENTIFICATION OF ALTERNATIVES WHICH MEET THE INTERIM LEVELS/RANGES 

Effective Reduction of 
Toxicity, Mobility, and Volume 

Al ternat ive 

A 
B 
C 
D 
D-
E 
F 
G 
H 
1 
J 
K 

of Contaminants in Soil and Sludges 

No 
Yes (Mobility); Some (Toxicity, Volume) 
Yes (Mobility); Some (Toxicity, Volume) 
Yes (Mobility); Some (Toxicity, Volume) 
Yes (Mobility); Some (Toxicity, Volume) 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Placement? 

No 
(Tank possibly?) 
(Tank possibly ) 

Yes 
(Tank possibly?) 

Yes 
Yes 
Yes 

(Tank possibly?) 
Yes 
Yes 
Yes 

No 

No 
No 
No 

Meet the LDRs for 
BDAT Constituents 

DNA 
DNA 
DNA 

(HOCs require Incineration) 
DNA 

(HOCs require Incineration) 
(HOCs require Incineration) 
(HOCs require Incineration) 

DNA 
Yes 
Yes 
Yes 

Meet Treatability Variance 

Interim Levels/Ranges? 

Some (Soils); No (Sludges) 

Yes (Soils); No (Sludges) 
Yes (Soils); No (Sludges) 
Yes (Soils); No (Sludges) 

DNA = Does Not Apply 
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TABLE 4-2 
COST SUAAMARY FOR SITE ALTERNATIVES 

RETAINED FOR FURTHER EVALUATION IN THE 
PHASE III SCREENING 

Site 
Altemative 

FOU-A 
GW-1 
S/S-1 
T-7 

Total Cost 

FOU-B 
GW-6 
S/S-3 

T-2 

Total Cost 

FOU-C 
GW-6 

S/S-14 
T-2 

Total Cost 

FOU-D 
GW-6 

S/S-5 
T-2 

Total Cost 

FOU-D' 
GW-6 

S/S-12 
T-2 

Total Cost 

FOU-E 
GW* 
S/S-15 
T-4 

Total Cost 

Capital 
Cost 

$0 
$0 
$0 

$0 

$2,898,000 
$4,425,000 

$87,000 

$7,410,000 

$2,898,000 
$10,137,000 

$87,000 

$13,122,000 

$2,898,000 
$30,190,000 

$87,000 

$33,175,000 

$2,898,000 
$16,914,000 

$87,000 

$19,899,000 

$43,661,000 
$29,000 

$43,690,000 

Annual O&M, 
30 Yr 

$0 
$42,000 

$0 

$42,000 

$0 
$61,000 

$0 

$61,000 

$0 
$61,000 

$0 

$61,000 

$0 
$60,000 

$0 

$60,000 

$0 
$60,000 

$0 

$60,000 

$0 
$61,000 

$0 

$61,000 

Present Worth 
(%) 

$650,000 

$8,300,000 

$14,000,000 

$34,000,000 

$21,000,000 

$45,000,000 

Included in the soil/sludge (s/s) alternative. 
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TABLE 4-2 
COST SUMMARY FOR SITE ALTERNATIVES 

RETAINED FOR FURTHER EVALUATION IN THE 
PHASE III SCREENING 

(Continued) 

Site 
Altemative 

FOU-F 
GW* 
S/S-16 

T-4 

Total Cost 

FOU-G 
GW* 
S/S-9 
T-4 

Total Cost 

FOU-H 
GW-6 
S/S-6 

T-1 

Total Cost 

FOU-I 
GW-6 
S/S-4 
T-3 

rotal Cost 

FOU-J 
GW* 
S/S-17 
T-9 

Total Cost 

FOU-K 
GW* 
S/S16' 
T-8 

Total Cost 

Capital 
Cost 

$50,880,000 
$29,000 

$50,909,000 

$68,300,000 
$29,000 

$68,329,000 

$2,898,000 
$94,209,000 

$22,000 

$94,231,000 

$2,898,000 
$109,079,000 

$32,000 

$112,009,000 

$150,636,000 
$46,000 

$150,682,000 

$319,875,000 
$64,000 

$319,939,000 

Annual/O&M. 
30 Yr 

$0 
$61,000 

$0 

$61,000 

$0 
$60,000 

$0 

$60,000 

$0 
$60,000 

$0 

$60,000 

$0 
$60,000 

$0 

$60,000 

$0 
$61,000 

$0 

$61,000 

$0 
$60,000 

$0 

$60,000 

Present Worth 
{%) 

$52,000,000 

$69,000,000 

$95,000,000 

$113,000,000 

$152,000,000 

$321,000,000 
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TABLE 4-3 
PHASE n i COMPARATIVE ANALYSIS FOR SITE-WIDE ALTERNATIVES 

Altemative 

Reduction In Long-Term 
Compliance Toxicity, Mobility, Short-Term Effectiveness/ Implement-
wlth AR/VRs or Volume (1) Effectiveness Permanence ability 

Protection of 
Cost Community State Human Health 

$1,000) Acceptance Acceptance and Envirormient 

A No Action 

B Slurry Wall, Dewater 
Unit and Treat. Tank 
Contairmient, Cap 

No 

Partial 

None 

Mobility 

None 

Moderate 

None 

Moderate 

High 

High 

$650 

$8,300 

N/A 

N/A 

N/A 

N/A 

None 

Moderate 

C Slurry WaU, Dewater 
Unit and Treat, Vacuum 
Extraction, Tank 
Containment, Cap 

Partial Toxicity 
MobiUty 
Volume 

Moderate Moderate Moderate 
to High 

$14,000 N/A N/A Moderate 

D Slurry WaU. Dewater 
Unit and Treat, Vacuum 
Extraction, On-Site 
StabUizaUon/ 
SoUdification, Tank 
Containment, Cap 

Partial Toxicity 
MobUity 
Volume 

Moderate Moderate Moderate $34,000 N/A N/A Moderate to High 

D" Slurry Wall, Dewater 
Unit and Treat, Vacuum 
Extraction, In Situ 
StablUzaUon, Tank 
Containment, Cap 

E Sluny WaU, Dewater 
Unit and Treat, Vacuum 
Extraction, Contaminant 
Extraction of 
Partial Site and Tank 
Sludge, Cap 

r:3> 

ro • 
cn 
CO 

Partial to 
FuU 

Partial to 
FuU 

Toxicity 
MobUity 
Volume 

Toxicity 
MobiUty 
Volume 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 
to High 

Low to 
Moderate 

$21,000 N/A N/A Moderate to High 

$45,000 N/A N/A Moderate 



TABLE 4-3 (Conttaued) 
PHASE n i COMPARATIVE ANALYSIS FOR SITE-WIDE ALTERNATIVES 

Altemative 

F Slurry Wall, Dewater 
Unit and Treat, Vacuum 
Extraction, Contaminant 
Extraction of 
Partial Site and Tank 
Sludge, On-Site-StabU-
IzaUon/Solidlilcation, 
Cap 

G Slurry Wall, Dewater 
Unit and Treat, Vacuum 
Extraction, Contaminant 
Extraction of Entire Site, 
On-site StabUlzation/ 
Solidification, Cap 

H Slurry Wall, Dewater 
Unit and Treat, Vltrlfl
cation of Entire Site 
including Tank Sludge, 
Cap 

1 Slurry WaU. Dewater 
Unit and Treat, Vacuum 
Extraction. On-Site 
Incineration including 
Tank Sludge, On-SIte 
Stabilization, Cap 

J Sluny Wall, Dewater 

Compliance 
with ARARs 

Partial to 
FuU 

Partial to 
FuU 

Partial to 
FuU 

Partial to 
FuU 

FuU 
Unit and Treat, Contaminant 

, -^ract ion for Metals, On-
Slte Incineration, Cap 

ro 
cn 
to 
cn 

Reduction in 
Toxicity, MobiUty, 

or Volume (1) 

Toxicity 
MobUity 
Volume 

Toxicity 
MobUity 
Volume 

Toxicity 
MobUity 
Volume 

Toxicity 
MobUity 
Volume 

Toxicity 
MobUity 
Volume 

Short-Term 
Effectiveness 

Moderate 

Moderate 

Moderate 

Moderate 

Low to 
Moderate 

Long-Term 
Effectiveness/ 
Permanence 

Moderate 

Moderate 
to High 

High 

Moderate 
to High 

Moderate 
to High 

Implement-
abUlty 

Low to 
Moderate 

Low 

Moderate 

Moderate 

Moderate 

Cost 
($1,000) 

$52,000 

$69,000 

$95,000 

$113,000 

$152,000 

Community 
Acceptance 

N/A 

N/A 

N/A 

N/A 

N/A 

State 
Acceptance 

N/A 

N/A 

N/A 

N/A 

N/A 

Protection of 
Human Health 

and Environment 

Moderate 

Moderate to High 

Moderate to High 

Moderate to High 

Moderate to High 



TABLE 4-3 (Continued) 
PHASE n i COMPARATIVE ANALYSIS FOR SITE-WIDE ALTERNATIVES 

Alternative 

K Sluny Wall, Dewater 
Unit and Treat, Vacuum 
Extraction, Contaminant 
Extraction for Metals of 
Entire Site and Tank 
Sludge, Off-Site 
Incineration of Entire 
Site, Cap 

CompUance 
with ARARs 

FuU 

Reduction In 
Toxicity, MobiUty. 

or Volume (1) 

Toxicity 
MobiUty 
Volume 

Short-Term 
Effectiveness 

Moderate 

Long-Term 
Effectiveness/ 
Permanence 

High 

Implement-
abiUty 

Low to 
Moderate 

Cost 
($1,000) 

$321,000 

Community 
Acceptance 

N/A 

State 
Acceptance 

N/A 

Protection of 
Human Health 

and Environment 

Moderate to High 

N/A NotAvaUable 
(1) For soU/sludge, ground water treatment for all altematives (except No Action) wIU reduce Toxicity, MobiUty and Volume 

(Z> 

ro 
cn 
CO 
cn 



3 
n 
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